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THE  CAR  SERVICE 
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Like  Population.  ^  AH  lines  center  in  the  heart  of  the 
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described  in  a  Beautiful  New  Catalo§:ue 
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Unequaled 
for  the 
Avera§:e 
Dairy. 

Lar§:er  Sizes  if 
desired.   Send  for 
descriptive  cata- 
logue  


flmerican  Separator  Go,, 

Box  1030.  Bainbridge,  N.  Y. 

WE  IfiVlTE 

Everyone  interested  to  visit  our  Electric 
Plant  and  Underground  Tunnel.  Ushers 
will  gladly  show  you  through  and  explain. 
Please  ask  lor  a  ticket  at  the  office  and 
mention  this  invitation. 
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WZe  sell  strictly  for  cash  and  at  one  price  to  all. 
Our  business  is  done  on  a  small  profit  rapidly  repeated 
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BARBER. 

Neat  and  Clean  Hair  Cut  or  Shave.    Try  Him. 
NEAR  KING  AVENUE  ON  HIGH  STREET. 

^^^Discount  to  Students  and  Facultu. 
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PMESTIHII  pmCHHIES. 

Roller  and  Ball  Bearing. 

Lead  the  World  for  Light- 
ness of  Draft  and  Clean  Cut- 
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COLUMBUS.  OHIO. 
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Youll  be  Enthusiastic 

When  you  learn  how  many  and  how  valuable  are  the  ad- 
vantages that  attend  the  use  of  these  fomous  Separators. 
Does  the  advantage  of  getting  more  cream  out  of  your  m.ilk 
than  by  any  other  means  count  for  anything  with  you? 
Does  the  advantage  of  better  butter  quality  count  for  any- 
thing ?  Does  an  increase  of  i  s  per  cent,  more  butter  mean 
anything  to  you?   If  so,  you  should  investigate  the 

IMPROVED 
UNITED  STATESSEFAMTOH 


There  is  not  a  better  separator  in  the  world  than 
this.  Dairymen  who  have  tried  several  and  con- 
ducted comparative  tests,  say  there  are  none  so 
good.  ^  It  is  a  fact  that  the  Improved  United 
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pletely,  and  does  it  quicker  and  at  less  cost  than 
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you  can  about  it? 
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will  gladly  send  FREE.  Beware  of  imitations  and  infringe- 
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Ours  is  The  Most  Complete 

Department  Nursery  in  the  S. 

Can  supply  all  your  wants  from  Flower  and  Vegetable 
Seeds  to  Street  Trees  at  low  rates.  We  publish  one 
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Have  hundreds  of  carloads  of 
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Safearrivaf  and  satisfaction  guaranteed:  larger  by  express  and  fro'nrht.  4Uh  year,  ;«  green- 
houses. lOOO  acres    STORRS  Sl  HARmSQH  C©.,  Box  (02  Paarsesvolie,  C 
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EDITORIAL  CHAT.  ^ 


With  tlie  discussion  concerning  tlie 
teaching  of  agTicnltnre  in  the  common 
schools  arises  the  question  as  to  the 
proper  place  to  begin  to  teach  the  ghild 
the  first  principles  of  the  science. 

Should  the  child  be  plunged  into  the 
subject  with  no  preliminary  preparation 
or  should  there  be  an  elemental'}-  course 
of  studies  leading  up  to  the  study  of  the 
main  subject? 

"Well,  let  us  think  a  moment.  The 
science  of  agTiculture  is  a  comBination 
of  all  of  the  natural  sciences.  To  be 
well  versed  in  agTiculture  in  all  its  phases 
one  should  be  ^vell  versed  in  the  sciences 
that  constitute  it.  Just  as  the  engineer 
spends  much  time  in  his  mathematics 
that  will  enable  him  to  solve  the  higher 
problems  when  he  reaches  them,  so  must 
the  scientific  farmer  begin  by  mastering 
the  elements  of  the  sciences  that  make 
up  his  gTcater  science. 

Begin  then  by  instilling  into  the  mind 
of  the  child  a  love  of  life  and  nature, 
and  an  interest  in  all  living  growing 
things.  Explain  the  homely  phenomena 
that  are  occumng  every  hour  about  us. 
Above  all,  train  him  to  obser^^e  and 
think.  When  the  child  becomes  able  to 
observe  and  explain  the  n^any  phe- 
nomena of  nature  he  has  the  proper 
foundation  upon  which  to  base  the  study 
of  scientific  agTiculture  and  all  allied 
subjects. 


The  postal  savings  bank  system  is  be- 
ing widelv  advertised  and  discussed  by 
the  CHICAGO  KECOED.  That  this 
system  is  a  good  one  and  is  a  benefit,  we 
may  say  a  blessing,  to  the  nation  adopt- 
ing it,  is  attested  by  the  European  na- 
tions who  have  proved  it  to  be  a  suc- 
cessful way  of  aiding  saving,  especially 
among  the  working  classes. 

The  j^ostal  savings  bank  is  a  new  thing 
in  this  country  and  might  be  considered 
as  a  reform  in  banking.  Concerning 
4he  plan  in  this  connection,  Mr.  Victor 
E.  Lawson,  of  the  paper  mentioned 
above,  v^ites  thus: 

''Public  spirited  newspapers  frequent- 
ly find  it  in  the  line  of  their  duty  to  ad- 
vocate desirable  reforms  which  the  peo- 
])]e  are  not  ready  to  accept  because  they 
have  not  yet  recognized  the  need  of  them. 
It  is  a  pleasure  as  well  as  a  duty,  there- 
fore, for  such  newspapers  to  aid  the  peo- 
ple in  securing  a  great  reform  for  which 
they  are  prepared  and  eager. 

''During  the  last  few  years  all  classes 
of  citizens — the  po'or,  the  well-to-do, 
even  the  rich — have  been  brought  to 
recognize  the  necessity  for  the  establish- 
ment of  an  absolutely  secure  depository 
for  small  sa^dngs.  Thousands  of  thrifty 
persons  whose  earning  power  is  restrict- 
ed have  experienced  the  bitterness  com- 
ing from  loss  of  their  hard-earned  sav- 
ings, throuo^h  failure  of  sa^dngs  banks, 
building  and  loan  associationB  and  other 
institutions  which  were  supposed  to  give 
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safety  to  the  sums  entrusted  to  them. 
The  suffering  and  despair  which  have 
resulted  from  such  failures  have  been 
felt  in  every  community.  Hopelessness 
and  doubt  have  been  sown  broadcast  by 
these  calamities,  and  the  harvest  of  im- 
providence which  is  growing  up  will 
render  this  nation  poor  indeed  unless 
that  growth  can  be  checked. 

"Postal  savings  banks  are  certain  to  be 
established  at  an  early  day  by  the  United 
States  government.  All  who  desire  to 
assist  in  securing  this  great  reform  have 
here  a  splendid  opportunity  for  patriotic 
service  beneficial  to  the  people  and  the 
nation." 


Columbus  Horticultural  Society. 

The  Columbus  Horticultural  Socie^ty 
held  its  annual  meeting  in  the  lecture 
room  of  Botanical  Hall,  on  Saturday, 
December  18th,  at  2:00  p.m.  It  being 
the  annual  meeting  the  reports  of  all 
standing  committees  were  called  for. 
The  reports  made  were  quite  interesting 
and  valuable.  The  first  paper  of  the 
meeting  was  read  by  Professor  Lageman 
upon  the  subject  "The  Origin  of  the 
Christmas  Tree."  In  this  paper  a  his- 
tory of  Christmas  celebration  was  given 
and  the  ancient  customs  at  Christmas- 
tide  were  discussed. 

The  major  paper  was  then  read  by  Mr. 
Charles  P.  Fox,  upon  "The  Physical 
Properties  of  Nuts."  This  paper  w^as  a 
compilation  of  the  results  of  work  done 
in  the  Horticultural  Laboratory  under 
Professor  Lazenby.  The  paper  is  pub- 
lished elsewhere  in  this  issue  of  The 
Student.  After  the  discussion  of  this 
paper  was  closed  the  society  proceeded 
to  elect  officers  for  the  ensuing  year. 
The  following  were  elected: 

President — William  R.  Lazenby. 

Vice  President — H.  M.  Sessions. 

Secretary — John  F.  Cunningham. 

Treasurer — George  W.  Sinks. 

Chairmen  of  Standing  Committees 
were  elected  as  follows: 


Botany — Prof.  McFadden. 
Vegetable  Pathology — Prof.  Keller- 
man. 

Fntomology — Prof.  Kellicott. 

Meteorology — Prof.  Lazenby. 

Library — J.  J.  Janney. 

Fruits — O.  W.  Aldrich. 

Plants  and  Flowers— W.  R.  Beattie. 

Vegetables — Prof.  Hunt. 


Ohio  State  Academy  of  Science. 

The  seventh  annual  meeting  of  the 
Ohio  State  Academy  of  Science  was 
held  at  the  Ohio  State  University,  Orton 
Hall,  on  December  28th  and  29th,  1897, 
Professor  W.  A.  Kellerman  presiding. 
The  Society  now  has  about  two  hun- 
dred members,  twenty  names  being  pre- 
sented at  this  meeting. 

The  first  paper  was  by  P.  J.  Webb, 
on  "The  Fertilization  of  the  Closed 
Gentian."  Professor  D.  S.  Kellicott  re- 
ported on  additions  to  the  Odonata  of 
Ohio.  The  list  Dragon-flies  taken  in 
Ohio  now  numbers  ninety-seven. 

E.  W.  Vickers  gave  three  papers  on  the 
"Pileated  Woodpecker  in  Mahoning 
County,"  "Pickering's  Hylodes  in  Ohio" 
and  "The  Least  Weasel  in  Ohio." 

Edward  Claassen  reported  briefly  on 
the  following  subjects:  Occurence  of  the 
Long-Leafed  Willow,  Abnormalities  in 
Plants,  List  of  Liverworts  of  Cuyahoga 
and  other  counties  of  northern  Ohio,  List 
of  Plants  new  to  the  flora  of  Ohio,  and 
Erratic  Boulders  in  the  Valley  of  Rocky 
River. 

Professor  W.  A.  Kellerman  gave  the 
President's  address  on  the  subject,  "Does 
Modern  Science  Furnish  an  Adequate 
Philosophy  of  Life."  Dr.  Kellerman 
also  reported  on  the  distribution  of  the 
Green  Ash  in  Ohio,  Ustilago  reiliana, 
Spermophyta,  rare  or  new  to  the  Ohio 
flora,  and  Revision  of  the  Catalogue  of 
Ohio  Plants. 

Professor  F.  M.  Webster  spoke  on 
"Some  Additions  to  the  Known  Insect 
Fauna  of  Ohio." 

R.  C.  Osbum  and  E.  B.  Williamson 
gave  a  description  of  a,  new  species  of 
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fish — Etheostoma  sciotensis,  Osburn  and 
Williamson,  a  full  description  of  wliich 
will  appear  in  the  proceedings  of  the 
Society.  They  also  gave  a  list  of  sixty- 
nine  species  of  fish  for  Franklin  county, 
Ohio,  and  a  list  of  the  crayfish  of  Ohio. 

J.  H.  Shaffner  read  papers  on  "Ata- 
vism in  Citrullus  Vulgaris,"  "Xotes  on 
the  Salt  Marsh  Plants  of  i^orthern  Kan- 
sas" and  ''Observations  on  the  Xutation 
of  Helianthus  Annuus." 

Other  papers  were: 

"Kotes  on  the  Prehistoric  Geology 
in  the  Vicinity  of  Devil's  Lake,  Wiscon- 
sin, and  Dynamical  Modifications  of 
Quartzite,"  J.  A.  Bownocker. 

"Science  for  the  Pirst  Year  of  the 
High  school  course,"  and  "Additions  to 
the  List  of  Ohio  Pungi,"  P.  L.  Stevens. 

"Science  in  the  Country  School,"  E. 
E.  Masterman.  "Cell  Di\dsion  in  the 
Pine,"  E.  L.  Pullmer.  "Embryology  of 
a  Dicotyl,"  Miss  L.  C.  Eiddle.*^  "Dissec- 
tion of  a  Double  Trillium,"  Mrs.  AV.  A. 
Kellerman.  "Additions  to  the  List  of 
Plants  of  Ohio,"  "Peversion  of  Leaves  to 
Loments  in  Tick-trefoil,"  "E^udence  as 
to  the  Origin  of  Islands  in  Lake  Erie," 
E.  L.  Moseley. 

"The  Junction  of  the  Blue  and  Yel- 
low Clays  in  the  Drift  of  is'orthern 
Ohio,"  and  "Recent  Beaches  at  Sandusky 
Bay  and  Sodus  Bay,"  A.  A.  Wright. 

"A  List  of  the  Butterflies  in  Ohio" 
(ninety-seven  in  number),  J.  S.  Hine. 

"The  Jonathan  Creek  Drainage 
Basin,"  H.  J.  Davis. 

"The  Preglacial  Drainage  of  Knox 
County,"  W.  G.  Tight. 

"Preglacial  Drainage  in  the  Vi- 
cinity of  Cincinnati,"  "The  Ohio  River 
the  Result  of  Glacial  Conditions"  and 
"i^o  Evidence  of  an  Ice-dam  at  Cincin- 
nati," Gerard  Eowke. 

"Some  IsTew  Points  on  Fine  Attach- 
ment of  Dinichthys  and  Cladodus,"  Wil- 
liam Clark. 

"Pour  Critical  Points  in  the  Valley  of 
the  Cuyahoga  River,"  E.  W.  Claypoole. 


The  following  oflicers  were  elected  for 
the  ensuing  year: 

President,  G.  W.  Tight,  Granville. 

Vice  Presidents,  Joshua  Lindahl,  Cin- 
cinnati; J.  11.  Todd,  Wooster. 

Secretary,  E.  L.  Moseley,  Sandusky. 

Treasurer,  D.  S.  Kellicott,  Columbus. 

Executive  Committee,  ]\[ary  E.  Hart, 
Oxford;  E.  W.  Vickers,  Ellsworth. 

Member  Publication  Committee,  Dr. 
S.  Belle  Graver,  Toledo. 

At  this  meeting  Messrs.  E.  B.  Wil- 
liamson, J.  B.  Parker,  John  P.  Cunning- 
ham and  J.  H.  Shaffner,  of  the  Univer- 
sity, were  elected  to  membership. 

RAYMOND  C.  OSBURInT 


Where  to  Plant  Nut  Trees. 

At  the  last  meeting  of  the  Columbus 
Horticultural  Society,  after  briefly  de- 
scribing the  most  important  nut  fruits 
that  may  be  grown  in  Ohio,  Prof.  W.  R. 
Lazenby  spoke  substantially  as  follows 
regarding  the  planting  of  nut  trees: 

"It  seems  to  me  that  our  'nut  trees' 
might  often  be  planted  along  roadsides, 
farm  lanes,  fence  rows  and  odd  corners 
of  the  farm. 

Upon  almost  every  farm  there  is  more 
or  less  waste  land  which  often  is  well 
adapted  to  certain  varieties  of  nut  trees. 
Among  the  A^arieties  which  can  be  used 
for  this  purpose  in  the  state  of  Ohio  may 
be  mentioned  the  black  walnut,  the  but- 
ternut, the  American  chestnut,  the  shag- 
bark  hickory,  and  in  the  southem  part  of 
the  state,  the  pecan.  The  hazel  nut  may 
also  be  included  in  the  above  list. 

"The  black  walnut  and  butternut  may 
be  grown  in  almost  any  deep,  rich,  moist 
soil.  They  have  each  quite  a  wide  range 
and  thrive  in  almost  any  good  soil  that 
is  not  too  dry.  The  walnut  is  more  com- 
mon in  the  south  and  west,  the  butter- 
nut in  the  north  and  east.  The  chestnut 
has  a  somer^vhat  narrower  range,  but 
succeeds  well  on  sandstone  ridges  and  in 
soils  that  contain  little  or  no  lime.  The 
chestnut  varies  greatly  in  the  size  and 
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quality  of  its  fruit  land  the  best  nuts 
from  tlie  most  productive  trees  should 
always  be  selected  for  planting.  The 
Spanish,  Italian  and  Japanese  chestnut 
may  be  grafted  upon  our  native  stock 
with  good  success. 

■  The  shag,  or  shell-bark  hickory  is  less 
particular  in  its  soil  requirements  than 
the  nut  trees  already  mentioned.  It  is 
found  on  sandy  ridges,  clay  hillsides  and 
rich,  low  lands.  It  is  a  tree  that  delights 
in  a  shade  of  underbrush,  but  grows  w^ell 
in  open  groves.  The  nuts  from  this  tree 
are  extremely  variable  in  size  and  qual- 
ity. Only  the  large,  thin-shelled,  sweet- 
kerneled  varieties  should  be  selected  for 
planting.  The  pecan  is  la  southwestern 
species.  Its  eastern  limit  is  central  Ken- 
tucky, and  northern  limit  a  little  north 
of  the  Ohio  river.  It  is  believed  by  some 
that  it  may  be  successfully  cultivated 
wherever  the  peach  is  grown.  We  know 
that  in  some  sheltered  areas  it  has  been 
successfully  grown  much  farther  north 
than  its  native  habitat. 

''As  a  rule  thc'  nut  trees  are  best  grown 
by  planting  sprouted  nuts  where  the 
trees  are  to  stand.  They  will  require 
some  nursing  and  protection  for  the  first 
few  years,  but  will  soon  take  care  of 
themselves.  It  should  never  be  forgot- 
ten, if  we  are  after  fruit  rather  than  tim- 
ber, that  our  nut  trees  should  be^  en- 
couraged tO'  branch  low  and  form  wide- 
spreading,  open  heads,  admitting  light 
freely.  For  timber  we  should  plant 
closely  SO'  as  to  form  a  tall,  straight 
trunk.  There  may  be  no  great  promise 
of  profit  in  nut  culture,  yet  I  am  certain 
that  a  little  well-directed  labor  in  this 
direction  can  scarcely  fail  to  return  equal 
pleasure  and  satisfaction." 


Physical  Properties  of  Nuts. 

At  the  last  meeting  of  the  Columbus 
Horticulture  Society  Mr.  C.  P.  Fox 
spoke  as  follows  concerning  the  physical 
properties  of  nuts: 

Christmas  time  brings  feasts  of  candy 
and  nuts.  With  the  exception  of  the 
peanut,  nuts  are  not  used  in  this  country 


to  any  great  extent  at  other  seasons  of 
the  year.  Their  use  as  a  desert  fruit  is 
limited  and  they  are  considered  more  in 
the  nature  of  a  luxury  than  a  necessity. 
The  great  interest  manifested  in  food 
reform  will  soon  result  in  a  general  use 
of  a  balanced  ration  for  the  human  stom- 
ach. These  changes  in  our  present 
methods  of  feeding  may  lead  tO'  the  use 
of  more  nuts,  especially  where  a  vege- 
table diet  is  desired.  The  majority  of 
our  vegetable  foods  are  deficient  in  fat. 
JSTuts  excel  in  fat.  The'  kernel  of  the 
black  walnut  contains  49  per  cent.,  the 
butternut  61  per  cent.,  and  the  Ameri- 
can chestnut  17  per  cent.  From  these 
figures  it  will  be  seen  that  a  few  ounces 
of  kernels  will  supply  the  requisite 
amount  of  fat  required  by  the  daily  ra- 
tion. Concerning  the  chemical  compo- 
sition of  nuts,  I  will  speak  at  another 
time.  At  present  I  will  deal  with  the 
physical  features  or  characters  of  some 
of  our  common  nuts.  The  term  nut  is 
used  in  its  commercial  sense  rather  than 
the  botanical.  The  list,  therefore,  in- 
cludes all  of  the  so-called  nuts  excepting 
the  cocoanut,  beech  nut  and  pine  nut. 
The  coacoanut  is  used  more  for  the  pur- 
pose of  confection  than  for  eating  from 
the  hand.  The  beech  and  hazel  nuts 
could  not  be  obtained  and  the  pine  is 
found  only  on  the  Avestern  m^arkets.  By 
means  of  these  diagrams  and  figures  the 
difference  between  the  nuts  may  be 
readily  seen.  It  might  be  interesting  to 
add  that  these  figures  are  thc'  results  of 
some  tests  made  in  Horticultural  Labor- 
atory of  the  University  by  the  class  in 
Pomology  under  Professor  Lazenby. 

The  first  examination  was  to  de- 
termine the  number  of  nuts  in 
a  pound  of  the  various  kinds.  The 
largest  numbers  are  found  with  the 
picanut,  filbert  and  American  chestnut. 
The  largest  numbers  are  represented  by 
the  walnuts,  large  hickory  nuts  and  for- 
eign chestnuts.  Attention  is  called  to  the 
wide  difference,  between  the  large  hick- 
ory and  the  shell-bark.  There  is  also 
quite  a  difference  between  the  types  of 
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the  large  hickoiy  nuts.  Tlie  large,  flat 
nut,  ''type  A/'  run  only  39  to  a  i^ound, 
while  "type  B/'  contains  5i.  The  per- 
centage of  shell  in  the  two  yai'ieties  is 
the  same. 

The  second  examination  was  de- 
signed to  show  the  percentage  of 
kernel.  The  highest  is  87  per 
cent,  in  the  Spanish  chestnut.  The 
second  highest  is  75  per  cent,  in  the 
American  chestnut.  This  is  followed 
closely  by  the  peanut,  containing  72  per 
cent. 

The  lowest  percentage  is  found  in  the 
large  hickory  nut  (20  per  cent.j.  The 
butternut  and  black  walnut  are  also  low. 
In  comparing  the  Madeira  nut  (English 
walnutj  with  the  butternut  and  walnut 
we  find  that  it  has  about  t^^uce  as  much 
kernel.  The  two  varieties  of  chestnut 
well  illustrated  the  influence  of  cultiva- 
tion and  selection  in  impro^ung  our 
fruits.  There  is  only  a  difference  of 
12.5  per  cent,  between  the  two  kinds, 
but  this  is  enough  to  make  the  ratio  of 
shell  to  kernel  1  to  3  in  one  case  and  1 
to  6  in  the  other,  or  in  other  words,  the 
shell  of  the  Spanish  chestnut  has  been 
reduced  one-half. 

Trom  the  comparative  size  of  the  two 
nuts  one  would  think  that  there  would 
be  a  greater  dift'erence  in  the  weights  of 
the  kernels.  Examination  sliows  that 
the  kernel  of  the  large  clie-tnut  is  not 
compact  and  solid  like  that  of  the  small 
variety. 

The  sample  of  Brazil  nut  examined 
Ava-  verv  poor.  The  percentage  of  ker- 
nel is  betAveen  40  and  50. 

The  third  examination  represents  the 
financial  side  of  the  question.  The  small 
boy  with  a  burning  nickle  in  his  pocket 
and  an  unsatisfied  appetite  for  nuts  vfill 
find  this  information  of  great  value. 

The  prices  are  recent  market  quota- 
tions. If  we  lay  aside  the  peculiai'ities 
of  individual  taste  and  consider  the  mat- 
ter from  a  ti^re  financial  basis,  we  find 
that  shell-bark  hickory  nuts  at  2  cents  a 
pound  a,nd  walnuts  at  one  cent  a  pound 
are  the  cheapest.    Of  the  true  commer- 


cial nuts  the  peanut  at  5  1-2  cents  a 
pound  is  the  most  economical.  Compare 
this  nut  Avith  the  pecan.  The  pecan  sells 
for  a  half  cent  more  per  pound.  The 
total  bulk  receiA'ed  for  five  cents  is  about 
the  same  in  each  case,  but  the  actual 
value  receiA^ed  is  more  than  one-third  in 
faA'or  of  the  peanut.  The  most  expen- 
siA'e  nut  is  the  almond  at  tAveh^e  cents 
a  pound. 

The  tAvo  A-arieties  of  chestnut  and  Bra- 
zil nut  furnish  a  good  example  of  the 
j)oint  at  issue.  Each  of  these  nuts  sell 
for  fifteen  cents  a  pound.  The  chest- 
nuts are  superior  by  at  least  one-third 
The  selling  price  also  makes  the  English 
AA^alnut  comparable  AAuth  the  almond.  In 
this  case  there  is  a  difl'erence  of  about 
one-third  in  favor  of  the  English  Avalnut. 

In  the  course  of  the  investigation  it 
AA'as  found  that  in  cracking  the  larger 
nuts  there  is  a  "pulling"  or  cracking 
loss  of  about  four  per  cent.,  about  one- 
half  of  Avhich  is  kernel. 

Another  fact  brought  out  is  that  the 
pecan  is  painted  and  polished  before  be- 
ing brought  to  the  market.  This  adds 
much  to  the  a]:)pearance.  Other  Avork 
in  progress  is  the  determination  of  the 
specific  graA^ty.  Tlie  true  Aveight  of 
a  definite  A^olume  Avill  also  be  determin- 
ed, AAuth  the  aim  of  establishing  a  legal 
AA'eight.  A  chemical  study  concerning 
the  food  value  of  nuts  is  under  AA\ay  and 
the  results  Avill  be  presented  in  another 
paper. 


Strawberries  Under  Glass. 

]\Iany  fruits  have  been  experimented 
AAuth  to  determine  Avhether  or  not  they 
could  be  profitably  groAAm  under  glass. 
The  straAvberry  is  groAvn  this  Avay  in 
some  23laces  for  the  fruit,  AAdiicli  goes 
to  supply  the  mid-AAunter  market.  But 
a  ncAv  idea  has  opened  up  in  the  east 
— the  raising  of  strawberry  plants  for 
ornament  and  table  adoimment.  C.  E. 
Hann  and  L.  H.  Bailey,  of  Cornell 
University,  haA'e  recently  published  a 
bulletin  upon  this  subject.    From  this 
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biilletin  we  take  tlie  following  points, 
wliich  appeal  with  special  force: 

1.  Very  strong  plants  to  begin  with, 
which  have  been  kept  in  vigorous  growth, 
and  not  allowed  to  become  pot-bonnd 
until  they  have  reached  six-inch  pots. 

2.  Varieties  which  are  early,  or  at 
least  not  later  than  mid-season,  and  pre- 
ferably those  which  themselves  produce 
an  abundance  of  pollen. 

3.  The  exercise  of  great  care  to  have 
the  plants  free  from  fungous  diseases 
and  insects  before  they  are  put  upon 
the  benches. 

4.  The  devoting  of  an  entire  house 
to  the  crop.  If  two  or  three  different 
crops  are  grown  in  the  same  house,  none 
of  them  can  receive  the  very  best  treat- 
ment they  demand ;  and  if  there  are  other 
plants  in  the  house  which  are  infested 
with  red  spider,  the  pests  will  spread  to 
the  strawberries  and  it  is  very  difficult 
to  dislodge  them  without  keeping  the 
plants  so  wet  that  pollination  is  inter- 
fered ^vLth  and  rot  threatened. 

5.  Growing  the  plants  as  close  to  the 
glass  as  possible. 

6.  In  the  dull  months,  constant  and 
careful  attention  to  hand  pollination. 

7.  Liberal  applications  of  liquid  ma- 
nure two  or  three  times  a  w^eek  after  the 
fruits  have  begun  to  swell. 

8.  Exercise  of  care  that  the  berrieis 
do  not  lie  direct  upon  the  soil  or  upon 
a  wet  surface. 

''We  are  by  no  means  confident  that 
we  have  found  the  best  methods  of  forc- 
ing strawberries.  We  give  our  experi- 
ence for  what  it  is  worth,  and  desire  to 
correspond  with  any  person  who  can 
help  us  to  better  results." 

The  Relation  of  Forests  to  Farms. 

'E,.  B.  Fernow, 

Chief  of  the  Division  of  Forestry,  U.  S.  De- 
partment of  Agriculture. 

That  all  things  in  nature  are  related 
to  each  other  and  interdependent  is  a 
common  saying,  a  fact  doubted  by  no- 


body, yet  often  forgotten  or  neglected 
in  practical  life.  The  reason  is  partly 
indifference  and  partly  ignorance  as  to 
the  actual  nature  of  the  relationship; 
hence  we  suffer,  deservedly  or  not. 

The  farmer's  business,  more  than  any 
other,  perhaps,  depends  for  its  success 
upon  a  true  estimate  of  and  careful  re- 
gard for  this  inter-relation.  He  adapts 
his  crop  to  tlie  nature  of  the  soil,  the 
manner  of  its  cultivation  to  the  changes 
of  the  seasons,  and  altogether  he  shapes 
conditions  and  places  them  in  their 
proper  relations  to  each  other  and  adapts 
himself  to  them. 

Soil,  moisture,  and  heat  are  the  three 
factors  which,  if  properly  related  and 
utilized,  combine  to  produce  his  crops. 
In  some  directions  he  can  control  these 
factors  more  or  less  readily;  in  others 
they  are  withdrawn  from  his  immediate 
influence  and  he  is  seemingly  helpless. 
He  can  maintain  the  fertility  of  the  soil 
by  manuring,  by  proper  rotation  of  crops, 
and  by  deep  culture;  he  can  remove  sur- 
plus moisture  by  ditching  and  draining; 
he  can,  by  irrigation  systems,  bring 
water  to  his  crops,  and  by  timely  culti- 
vation prevent  excessive  evaporation, 
thereby  rendering  more  water  available 
to  the  crop;  but  he  can  not  control  the 
rainfall  nor  the  temperature  changes  of 
the  seasons.  Recent  attempts  to  con- 
trol the  rainfall  by  direct  means  exhibit 
one  of  the  greatest  follies  and  miscon- 
ceptions of  natural  forces  we  have  wit- 
nessed during  this  age.  ^Nevertheless, 
by  indirect  means,  the  farmer  has  it  in 
his  power  to  exercise  much  greater  con- 
trol over  these  forces  than  he  has  at- 
tempted hitherto.  He  can  prevent  or 
reduce  the  unfavorable  effects  of  tem- 
perature changes;  he  can  increase  the 
available  water  supplies,  and  prevent  the 
evil  effects  of  excessive  rainfall;  he  can 
so  manage  the  waters  which  fall  as  to 
get  the  most  benefit  from  them  and  avoid 
the  harm  which  they  are  able  to  inflict. 

The  regulation,  proper  distribution 
and  utilization  of  the  rain  waters  in  arid 
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as  well  as  in  humid  regions — Avater  man- 
agement— is  to  be  tlie  gTeat  problem  of 
snccessfnl  irrigation  in  the  future. 

One  of  the  most  powerful  means  for 
such  water  management  lies  in  the  proper 
distribution  and  maintenance  of  forest 
areas,  ^ay,  we  may  say  that  the  most 
successful  water  management  is  not  pos- 
sible without  forest  management. 

THE  FOREST  WATERS  THE  FARM. 

Whether  forests  increase  the  amount 
of  precipitation  within  or  near  their  lim- 
its is  still  an  open  question,  although 
there  are  indications  that  under  certain 
conditions  large,  dense  forest  areas  may 
have  such  an  effect.  At  any  rate,  the 
water  transpired  by  the  foliage  is  certain, 
in  some  degTee,  to  increase  the  relative 
humidity  near  the  forest,  and  thereby  in- 
crease directly  or  indirectly  the  water 
supplies  in  its  neighborhood.  This  much 
we  can  assert,  also,  that  while  extended 
plains  and  fields,  heated  by  the  sun,  and 
hence  giving  rise  to  warm  currents  of  air, 
have  the  tendency  to  prevent  condensa- 
tion of  the  passing  moisture-bearing 
currents,  forest  areas,  with  their  cooler, 
moister  air  strata,,  do  not  have  such  a 
tendency,  and  local  showers  may  there- 
fore become  more  frequent  in  their 
neighborhood.  But,  though  no  increase 
in  the  amount  of  rainfall  may  be  secured 
by  forest  areas,  the  availability  of  what- 
ever falls  is  increased  for  the  locality  by 
a  well-kept  and  properly  located  forest 
growth.  The  foliage,  twigs  and  branches 
break  the  fall  of  the  raindrops  and  so 
does  the  litter  of  the  forest  floor,  hence 
the  soil  under  this  cover  is  not  compact 
as  in  the  open  field,  but  kept  loose  and 
granular,  so  that  the  water  can  readily 
penetrate  and  percolate;  the  water  thus 
reaches  the  ground  more  slowly,  dripping 
gradually  from  the  leaves,  branches  and 
trunks,  and  allowing  more  time  for  it 
to  sink  into  the  soil.  This  percolation  is 
also  made  easier  by  the  channels  along 
the  many  roots.  Similarly,  on  account 
of  the  open  structure  of  the  soil  and  the 
slow^er  melting  of  the  snow  under  a  for- 
est cover  in  spring,  where  it  lies  a  fort- 


night to  a  month  longer  than  in  exposed 
positions  and  melts  mth  less  w^aste  from 
evaporation,  the  snow  waters  more  fully 
penetrate  the  ground.  Again,  more  snow 
is  caught  and  preserved  under  the  forest 
cover  than  on  the  wind-swept  fields  and 
prairies. 

All  these  conditions  operate  together 
with  the  result  that  larger  amounts  of 
the  water  sink  into  the  forest  soil  and 
to  greater  depths  than  in  open  fields. 
This  moisture  is  conserved  because  of 
the  reduced  evaporation  in  the  cool  and 
still  forest  air,  being  protected  from  the 
two  great  moisture-dissipating  agents, 
sun  and  vdnd.  By  these  conditions  alone 
the  water  supplies  available  in  the  soil 
are  increased  from  50  to  60  per  cent, 
over  those  available  on  the  open  field. 
OA\fing  to  these  two  causes,  then — in- 
creased percolation  and  decreased  evap- 
oration— larger  amounts  of  moisture  be- 
come available  to  feed  the  springs  and 
subsoil  waters,  and  these  become  finally 
available  to  the  farm,  if  the  forest  is 
located  at  a  higher  elevation  than  the 
field.  The  great  importance  of  the  sub- 
soil water  especially,  and  the  influence 
of  forest  areas  upon  it,  has  so  far  re- 
ceived too  little  attention  and  apprecia- 
tion. It  is  the  subsoil  water  that  is  cap- 
able of  supphfing  the  needed  moisture 
in  times  of  drought. 

THE  FOREST  TEMPERS  THE  FARM. 

Another  method  by  which  a  forest 
belt  becomes  a  conservator  of  moisture 
lies  in  its  wind-breaking  capacity,  by 
Avhich  both  velocity  and  temperature 
of  Avinds  are  modified  and  cA^aporation 
from  the  fields  to  the  leeAvard  is  reduced. 

On  the  prairie,  Avind-sAvept  every  day 
and  every  hour,  the  farmer  has  learned 
to  plant  a  Avind-break  around  his  build- 
ings and  orchards,  often  only  a  single 
roAv  of  trees,  and  finds  even  that  a  desir- 
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able  shelter,  temj)ering  botli  the  hot 
winds  of  summer  and  the  cold  blasts  of 
winter.  The  fields  he  nsually  leaves 
nnprotected;  yet  a  wind-break  around 
his  crops  tO'  the  windward  would  bring 
him  increased  }TLeld,  and  a  timber  belt 
would  act  still  more  effectively.  Says 
a  farmer  from  Illinois : 

''My  experience  is  that  now  in  cold 
and  stormy  winters  fields  protected  by 
timber  belts  yield  full  crops,  while  fields 
not  protected  yield  only  one-third  of  a 
crop.  Twenty-five  or  thirty  years  ago 
we  never  had  any  wheat  killed  by  win- 
ter frost,  and  every  year  we  had  a  full 
crop  of  peaches,  ivhich  is  now  very  rare. 
At  that  time  we  had  plenty  of  timber 
around  our  fields  and  orchards,  now  clear- 
ed away." 

^^ot  only  is  the  temperature  of  the 
winds  modified  by  passing  over  and 
through  the  shaded  and  cooler  spaces  of 
protecting  timber  belts  disposed  toward 
the  windward  and  alternating  with  the 
fields,  but  their  velocity  is  broken  and 
moderated,  and  since  with  reduced  ve- 
locity the  evaporative  power  of  the  winds 
is  very  greatly  reduced,  so  more  water 
is  left  available  for  crops.  Every  foot 
in  height  of  a  forest  growth  will  pro- 
tect one  rod  in  distance,  and  several 
belts  in  succession  would  probably 
greatly  increase  the  effective  distance. 
By  preventing  deep  freezing  of  the  soil 
the  winter  cold  is  not  so  much  prolonged, 
and  the  frequent  fogs  and  mists  that 
hover  near  forest  areas  prevent  many 
frosts.  That  stock  will  thrive  better 
where  it  can  find  protection  from  the  cold 
blasts  of  winter  and  from  the  heat  of 
the  sun  in  summer,  is  a  well-established 
fact. 

THE  FOREST  PROTECTS  THE  FARM. 

On  the  sandy  plains,  where  the  winds 
are  apt  to  blow  the  sand,  shifting  it 
hither  and  thither,  a  forest  belt  to  the 


windward  is  the  only  means  to  keep  the 
farm  protected. 

In  the  mountain  and  hill  country  the 
farms  are  apt  to  suffer  from  heavy  rains 
washing  away  the  soil.  Where  the  tops 
and  slopes  are  bared  of  their  forest  cover, 
the  litter  of  the  forest  floor  burnt  up,  the 
soil  trampled  and  compacted  by  cattle 
and  by  the  patter  of  the  raindrops,  the 
water  can  not  penetrate  the  soil  readily, 
but  is  carried  off  superficially,  especially 
when  the  soil  is  of  clay  and  naturally 
compact.  As  a  result  the  waters,  rushing 
over  the  surface  down  the  hill,  run  to- 
gether in  rivulets  and  streams,  and  ac- 
quire such  a  force  as  to^  be  able  to  move 
particles,  and  even  stones;  the  ground 
becomes  furrowed  with  gullies  and  runs; 
the  fertile  soil  is  washed  away ;  the  fields 
below  are  covered  with  silt;  the  roads 
are  damaged ;  the  v^ater  courses  tear  their 
banks,  and  later  run  dry  because  the 
waters  that  should  feed  them  by  subter- 
ranean channels  have  been  carried  away 
in  the  flood. 

The  forest  cover  on  the  hilltops  and 
steep  hillsides  which  are  not  fit  for  cul- 
tivation prevents  this  erosive  action  of 
the  waters  by  the  same  influence  by 
which  it  increases  available  water  sup- 
plies. The  important  effects  of  a  forest 
cover,  then,  are  retention  of  larger  quan- 
tities of  water  and  carrying  them  off  un- 
der ground  and  giving  them  up  gradu- 
ally, thus  extending  the  time  of  their 
usefulness  and  preventing  their  destruc- 
tive action. 

In  order  to  be  thoroughly  effective, 
the  forest  growth  must  be  dense,  and, 
especially,  the  forest  floor  must  not  be 
robbed  of  its  accumulations  of  foliage,' 
surface  mulch  and  litter,  or  its  under- 
brush destroyed  by  fire,  nor  must  it  be 
compacted  by  the  trampling  of  cattle. 

On  the  gentler  slopes,  which  are  de- 
voted to  cultivation,  methods  of  under- 
draining,  such  as  horizontal  ditches  part7 
ly  filled  with  stones  and  covered  with 
soil,  terracing  and  contoiu*  plowing,  deep 


THE  AGRICULTURAL  STUDENT. 


91 


cultivatioiij  sodding  and  proper  rotation 
of  crops,  must  be  employed  to  prevent 
damage  from  surface  watei's. 

THE  FOREST  SUPPLIES   THE  FARM  ^\TTH 
USEFUL  MATERIAL. 

All  the  benefits  derived  from  tlie  fa- 
vorable influence  of  forest  belts  upon 
water  conditions  can  be  had  ^vithout  los- 
ing any  of  the  useful  material  that  the 
forest  produces.  The  forest  grows  to  be 
cut  and  to  be  utilized;  it  is  a  crop  to  be 
haiwested.  It  is  a  crop  which,  if  prop- 
erly managed,  does  need  to  be  replanted; 
it  reproduces  itself. 

When  once  established  the  ax,  if  prop- 
erly guided  by  skillful  hands,  is  the  only 
tool  necessary  to  ctiltivate  it  and  to  re- 
produce it.  There  is  no  necessity  of 
planting  unless  the  wood  has  been  mis- 
managed. 

The  wood  lot.  tlien.  if  properly  man- 
aged, is  not  only  the  guardian  of  the 
farm,  but  it  is  the  savings  bank  from 
which  lair  interest  can  be  annually 
drawn,  utilizing  for  the  ptu-pose  the 
poorest  part  of  the  farm.  Xor  does  the 
wood  lot  recjuire  mucli  attention;  it  is 
to  the  farm  what  the  workbasket  is  to  the 
good  housewife — a  means  with  which  to 
improve  the  odds  and  ends  of  time,  es- 
pecially diTring  the  winter,  when  other 
farm  business  is  at  a  standstill. 

It  may  be  added  that  the  material 
Avhicli  the  farmer  can  sectire  from  the 
wood  lot,  besides  the  other  advantages 
recited  above,  is  of  far  greater  impoiT- 
ance  and  value  than  is  generally  ad- 
mitted. 

On  a  well-regulated  farm  of  lt]0  acres, 
with  its  four  miles  and  more  of  fencing, 
and  vdth  its  wood  fires  in  range  and 
stove,  at  least  twenty-five  cords  of  wood 
are  required  annually,  besides  material 
for  repair  of  buildings,  or  altogether  the 
annual  product  of  probably  4zO  to  50 
acres  of  well-stocked  forest  is  needed. 
The  product  may  represent,  according 
to  location,  an  actual  stiimpage  value  of 
from  $1  to  $3  per  acre,  a  sure  crop  com- 
ing every  year  without  regard  to  weather. 


without  trouble  and  work,  and  raised  on 
the  poorest  part  of  the  farm.  It  is 
questionable  whether  such  net  results 
cotild  be  sectu^ed  vith  the  same  steadi- 
ness from  any  other  crop.  Xor  mtist  it 
be  overlooked  that  the  work  in  hai'vest- 
ing  this  crop  falls  into  a  time  when  little 
else  could  be  done. 

Wire  fences  and  coal  fii^es  are,  no 
doubt,  good  substitutes,  btit  they  rec[uii'e 
ready  cash,  and  often  the  distance  of 
haulage  makes  them  rather  expensive. 
Presently,  too,  when  the  vii'gin  woods 
have  been  still  further  ctilled  of  their 
A'aluable  stores,  the  fanner  who  has  pre- 
served a  sufiiciently  large  and  well- 
tended  wood  lot  will  be  able  to  derive 
a  comfortable  money  revenue  from  it 
by  supplying  the  market  with  wood  of 
various  kinds  and  sizes.  The  German 
state  forests,  ^vith  their  complicated  ad- 
ministrations, which  eat  up  forty  per 
cent,  of  the  gToss  income,  yield,  with  the 
prices  of  wood  about  the  same  as  in  our 
country^  an  annual  net  revenue  of  from 
$1  to  $1  and  more  per  acre.  TThy  should 
not  the  fai-mer,  who  does  not  pay  salaries 
to  managei*s,  overseers,  and  forest  guards, 
make  at  least  as  much  money  out  of  his 
crop,  when  he  is  within  reach  of  a 
market  i 

In  regard  to  the  manner  in  which  the 
farmer  should  manage  his  wood  lot,  the 
Yearbook  of  1^94  gives  a  fuller  accoimt. 

With  varying  conditions  the  methods 
would,  of  course,  vary.  In  a  general 
way,  if  he  happens  to  have  a  rirgin 
growth  of  mixed  woods,  the  first  care 
would  be  to  improve  the  composition  of 
the  wood  lot  by  cutting  otit  the  less  de- 
siralde  kinds,  the  weeds  of  tree  growth 
and  the  poorly  gTown  trees  which  im- 
pede the  development  of  more  desen'- 
ing  neighbors. 

The  wood  thus  cut  he  will  use  as  fire- 
wood or  in  any  other  v-ay.  and  even  if 
he  could  not  use  it  at  all,  and  had  to  burn 
it  up,  the  operation  would  pay  indirectly 
by  leaving  him  a  better  crop.  Then  he_ 
may  use  the  rest  of  the  crop,  gradually 
cutting  the  trees  as  needed,  but  he  must' 
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take  care  that  the  openings  are  not  made 
too  large,  so  that  they  can  readily  fill  ont 
with  yonng  growth  from  the  seed  of  the 
remaining  trees,  and  he  mnst  also  pay 
attention  to  the.  young  aftergrowth,  giv- 
ing it  light  as  needed.  Thus,  without 
ever  resorting  to  planting  he  may  harvest 
the  old  timher  and  have  a  new  crop  tak- 
ing its  place  and  perpetuate  the  wood  lot 
without  in  any  way  curtailing  his  use  of 
the  same. 


Extracts  From  the  Recent  Report  of  the 
Secretary  of  A§:riculture. 

The  science  of  dairying  is  spreading 
from  the  Agricultural  College  centers, 
resulting  in  greatly  increiased  and  im- 
proved production.  The  Department  of 
Agriculture  is  seeking  markets  in  foreign 
countries  by  making  their  people  familiar 
with  the  superiority  of  our  goods. 

We  produce  meats  of  superior  quality 
more  cheaply  than  any  other  nation  can 
put  them  on  the  world's  markets,  owing 
to  the  cheapness  of  our  grains  and  grasses. 
The  State  Experiment  Stations  are  giv- 
ing feeders  information  regarding  the 
best  methods  of  nutrition,  which  will 
result  in  more  economic  practices.  The 
Department  of  Agriculture  inspects  live 
animals  and  dressed  meats  for  export 
and  certifies  tO'  their  freedom  from  dis- 
ease, supervises  their  condition  through 
agents  in  foreign  markets,  and  is  the 
advocate  of  exporters  where  discrimin- 
ations are  laid  upon  the  movement  of 
live  stock  and  meats  in  foreign  coun- 
tries. The  Department  wall  in  the  fu- 
ture endeavor  to  help  producers  to  find 
markets  for  surplus  productions,  by  get- 
ting and  spreading  information  concern- 
ing them  and  concerning  what  foreign 
markets  require. 

There  is  a  necessity  in  every  foreign 
country  to  which  we  send  representatives 
for  American  agents  who  have  been  edu- 
cated in  the  sciences  relating  to  agri- 
culture. The  agricultural  colleges  en- 
dowed by  congress  are  educating  men 
along  these  lines.    Such  men  can  now 


be  had  who  are  competent  to  report  in- 
telligently on  the  productions  of  coun- 
tries where  man  has  lived  by  tilling  the 
soil  for  thousands  of  years,  and  they  could 
keep  the  farmers  of  the  United  States 
informed  regarding  crops,  markets  and 
their  tendencieis  much  more  accurately 
than  agents  not  scientifically  educated. 

The  Department  has  a  thoroughly 
competent  corps  of  scientists  occupy- 
ing places  in  the  front  ranks  of  their 
specialties,  conducting  research  intO'  all 
fields  of  inquiry  where  practical  farm- 
ers need  their  help.  They  co-operate  with 
the  scientists  of  the  several  experiment 
stations  in  investigations  of  more  than 
local  interest,  and  keep  in  touch  with 
observers  and  experimenters  throughout 
the  United  States  and  in  foreign  coun- 
tries. Reports  of  their  work  are  distrib- 
uted as  the  secrets  of  nature  influencing 
agricultural  production  are  revC'aled. 

^^^ow,  what  has  been  done  for  the  boy 
in  agriculture  and  engineering  needs  to 
be  done  for  the  girl  in  domestic  art  and 
science.  And  already  the  beginnings  of 
a  far-reaching  effort  in  this  direction 
have  been  made.  The  teachers  of  do- 
mestic science  are  not  content  to  follow^ 
a  dull  routine  of  household  drudgery  in 
their  teaching.  They  are  appealing  to 
the  scientist  and  specialist  in  lines  which 
touch  the  home  life  to  explain  the  prin- 
ciples on  which  home  practices  should 
rest  and  to  show  them  how  intelligent 
taste  and  skill  can  make  the  home  a  pleas- 
ant place  to  live  in,  'and  how  scientific 
knowdedge  can  enable  the  home  keeper 
to  maintain  the  health  and  generally 
promote  the  physical  well  being  of  those 
committed  to  her  charge.  Some  progress 
has  been  made  in  formulating  the  replies 
which  science  is  now  able  to  give  to  in- 
quiries relating  to  domestic  science  and 
in  undertaking  investigations  with  a  view 
to  greatly  broiadening  our  knowledge  of 
these  matters  in  the  days  to  come. 
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Two  principal  lines  of  work  carried  on 
by  tbe  Biological  Survey — a  study  of 
the  geographic  distribution  of  animals 
and  plants,  with  a  view  to  determining 
the  boundaries  of  the  natural  life  zones 
and  their  subdivisions,  and  the  study  of 
the  food  habits  of  birds  and  animals,  for 
the  purpose  of  ascertaining  the  economic 
relations  of  our  native  species.  Work 
along  both  of  these  lines  has  been  con- 
tinued. 

During  the  past  fiscal  year  field  work 
has  been  done  in  Washington,  Oregon, 
California,  ^Tevacla,  Utah,  Wyoming, 
Nebraska,  Kansas,  Indian  Territory, 
A¥est  Virginia,  Mexico  and  western  Can- 
ada. 

A  special  effort  has  been  made  to  as- 
certain the  boundaries  of  the  life  zones 
of  the  various  species  of  plants  and  ani- 
mals in  the  northwest  comer  of  the 
United  States,  particularly  in  Oregon 
and  Washington. 

Much  time  has  been  given,  as  here- 
tofore, to  the  study  of  the  water  content 
of  various  soils,  to  determine  the  normal 
quantity  in  soils  of  different  formations 
and  of  different  agriculture  areas  as  well 
as  the  normal  variation  which  may  oc- 
cur in  the  water  content  without  detri- 
ment to  the  plants.  The  importance  and 
bearing  of  this  work  can  only  be  really 
appreciated  by  seeing  the  relation  of  the 
soil  moisture  to  the  general  economy 
of  plant  gTOwth. 

Under  ordinary  circumstances  the 
temperature  of  the  air  is  a  prime  cause 
of  the  evaporation  or  loss  of  water  by 
plants;  the  relative  humidity  of  the  air, 
together  vnih  the  general  atmospheric 
movements,  controls  the  evaporation, 
while  the  moisture  of  the  soil  supplies 
loss  due  to  evaporation.  For  a  steady 
and  continuous  growth  of  plants  there 


must  be  a  certain  relation  therefore  be- 
tween temperature,  which  is  the 
cause  of  evaporation,  relative  humidity, 
which  is  a  controlling  factor,  and  soil 
moisture,  which  applies  to  the  loss.  It 
has  been  possible  to  determine  from  the 
field  records  what  may  be  called  the  line 
of  drought  for  a  number  of  the  import- 
ant soils  of  the  country.  This  is  the  min- 
imum amount  of  water  which  the  soil 
must  contain  under  ordinary  conditions 
of  temperature  and  humidity  in  order 
that  the  crop  shall  not  suffer.  This  line 
of  drought  depends,  of  course,  upon  the 
texture  of  the  soil  as  well  as  upon  the 
temperature  of  the  air,  the  kind  of  plant, 
and  the  stage  of  development.  The  tex- 
ture of  the  soil  has  an  influence  on  this, 
because  in  a  soil  of  fine  texture,  made  up 
mainly  of  clay  and  fine  sand,  the  move- 
ment of  water  is  quite  slow,  and  there 
nnist  be  a  large  quantity  of  water  in  the 
soil  to  insure  an  adequate  supply  mov- 
ing up  to  the  roots  of  the  plant  to  re- 
place that  lost  by  evaporation.  This  ex- 
plains the  well-known  fact  that  a  plant 
may  thrive  in  one  soil  with  5  per  cent, 
of  water,  while  it  would  perish  in  another 
soil  containing  15  per  cent. 

There  is  one  economic  question  closely 
related  to  the  general  welfare  of  our 
future  rather  than  our  present  which,  I 
fear  has  not  received  adequate  attention 
by  our  people  or  by  congress — the  for- 
estry question. 

It  has  become  apparent  that  sooner  or 
later  a  large  line  of  manufacturing  in- 
dustries employing  at  present  capital  to 
the  amount  of  more  than  one  billion  of 
dollars,  emplo^T-ng  labor  of  more  than 
one  million  workers,  and  producing 
neariy  $2,000,000,000  of  value  an- 
nually, will  be  more  or  less  hampered 
for  lack  of  suitable  supplies  because  of 
the  absence  of  rational  use  and  syste- 
matic reproduction  of  our  forest  re- 
sources. In  addition,  our  agricultural 
interests  in  the  hill  country  and  moun- 
tain districts  are  bound  to  suffer,  indeed, 
are  beginning  to  suffer,  from  the  same 
cause,  just  as  they  have  suffered  in  other 
countries. 
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Bird  Economics. 

(John  F.  Cunningham.) 
I. 

The  time  is  coming,  yes,  the  time  has 
come,  when  some  species  of  birds,  at  one 
time  very  common,  are  to  be  found  no 
more  upon  the  earth.  They  have  passed 
in  a  short  time  into  the  list  of  extinct 
animals.  One  of  the  most  prominent  ex- 
amples in  this  connection  is  the  Great 
Ank,  a  wonderful  bird  which  was  once 
common  in  certain  parts  of  the  world. 
Yery  few,  indeed,  are  the  preserved 
specimens  of  this  bird,  and  not  a  single 
individual  of  this  species  is  known  to  be 
alive  today.  What  has  caused  its  disap- 
pearance? Unquestionably  this  great 
bird  was  flightless.  Its  breeding  places 
were  visited  by  fishermen  and  early 
voyagers,  the  birds  were  slain  for  their 
flesh,  feathers  and  oil,  and  at  last  the 
species  became  extinct.  Man  in  his  greed 
does  not  look  into  the  future,  but  sacri- 
fices all  to  obtain  a  slight  increase  in  his 
immediate  returns.  The  same  actions 
are  taking  place  today,  but  in  slightly 
different  ways. 

One  of  the  greatest  injustices  to 
our  birds,  and  indirectly  to  our- 
selves, and  especially  to  those  inter- 
ested in  agriculture,  is  the  existence  of 
bounty  laws  and  the  absence  of  laws  pro- 
tecting birds. 

The  families  of  birds  most  prosecuted 
unjustly  are  probably  the  families  ol 
the  hawks  and  owls.  To  the  average 
person  ''sl  hawk's  a  hawk"  and  of  course 
if  it  is  a  hawk  it  is  an  enemy  to  tlio  ag- 
riculturalist. Well,  we  all  agree  that 
a  hawk  is  a  hawk,  but  we  will  not  agree 
that  all  hawks  are  our  enemies;  but  on 
the  other  hand  we  do  assert  that  many 
hawks  and  many  owls  are  the  farmer's 
friends,  and  should  be  protected. 


We  need  hardlv  fear  the  quick  ex- 
tinction of  these  families  of  birds,  but 
allowing  for  the  good  that  they  accom- 
plish in  keeping  in  check  the  increase 
of  injurious  rodents  and  insects,  we  think 
they  should  be  allowed  to  live.  Occa- 
sionally a  hawk  or  an  owl  makes  a  habit 
of  visiting  the  poultry  yard  at  regular 
intervals  and  helping  himself  to  one  of 
our  choicest  birds.  In  this  case  we  do 
not  mean  to  raise  a  hand  in  his  favor. 
He  is  then  a  nuisance  and  should  be 
destroyed.  But  should  all  the  family 
suffer  for  the  unlawful  actions  of  a  cer- 
tain number?    We  surely  think  not. 

In  the  report  for  1886  for  Dr.  C.  Hart 
Merriam,  Ornithologist  and  Mammolo- 
gist,  U.  S.  Department  of  Agriculture, 
he  says:  ''On  the  23rd  of  June,  1885,  the 
legislature  of  Pennsylvania  passed  an 
act  known  a-s  the  'scalp  act,'  ostensibly 
for  the  benefit  of  agTiculture ;  which  pro- 
vides a  bounty  of  fifty  cents  each  on 
hawks,  owls,  weasels  and  minks  killed 
within  the  limits  of  the  state,  and  a  fee 
of  twenty  cents  to  the  notary  or  justice 
taking  the  affidavit. 

"By  virtue  of  this  act  about  $90,000 
has  been  paid  in  bounties  during  the 
year  and  a  half  that  has  elapsed  since 
the  law  went  into  effect.  This  repre- 
sents a  destruction  of  at  least  128,571  of 
the  above-named  animals,  most  of  which 
were  hawks  and  owls. 

"Granting  that  5000  chickens  were 
killed  annually  in  Pennsylvania  by 
hawks  and  owls,  and  that  they  are  worth 
twenty-five  cents  each  (a  liberal  esti- 
mate in  view  of  the  fact  that  a  large 
proportion  of  them  are  killed  when  very 
young),  the  total  loss  would  be  $1250, 
and  the  poultry  killed  in  a  year  and  a 
half  would  be  worth  $1875.  Hence  it 
appears  that  during    the  past  eighteen 
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months  the  State  of  Pennsylvania  has 
expended  $90,000  to  save  its  farmers  a 
loss  of  $1875.  But  this  loss  by  no  means 
represents  the  loss  to  the  farmer  and  tax 
payer  of  the  State.  It  is  within  bounds 
to  say  that  in  the  course  of  a  year  every 
hawk  and  owl  destroys  at  least  a  thous- 
and mice  or  their  equivalent  in  insects^ 
and  that  each  mouse  or  its  equivalent 
so  destroyed  would  cause  the  farmer  a 
loss  of  two  cents  per  annum.  Therefore, 
omitting  all  reference  to  the  enormous 
increase  in  the  number  of  these  noxious 
animals  when  IN^ature's  means  of  holding 
them  in  check  has  been  removed,  the 
lowest  possible  estimate  of  the  value  to 
the  farmer  of  each  hawk,  owl  or  weasel 
would  be  $20,  or  $30  in  a  year  and  a 
half." 

Thus,  without  carrying  these  figures 
out  any  further,  we  see  the  great  econom- 
ic value  of  the  hawks  and  owls  in  keep- 
ing in  check  our  most  annoying  enemies. 
Below  is  given  a  table  of  the  food  of  the 
hawks  and  owls  of  the  United  States. 
This  table  was  compiled  by  the  writer 
from  reports  sent  in  to  the  Department 
of  Agriculture  at  Washington,  and  pub- 
lished in  a  special  report  on  the  Hawks 
and  Owls  of  the  United  States.  It  will 
be  seen  that  it  is  difficult,  indeed,  to 
draw  the  line  between  harmful  and  bene- 
ficial species.  Dr.  A.  K.  Fisher,  how- 
ever, in  the  report  above  mentioned, 
makes  the  following  divisions: 

(a)  Wholly  beneficial  and  wholly 
harmless — Rough-legged  Hawk,  Squir- 
rel Hawk,  Swallow-tailed  Kite,  White- 
tailed  Kite,  Mississippi  Kite  and  Ever- 
glade Kite. 

(d)  Positively  harmful — Sharp-shin- 
ned Hawk,  Cooper's  Hawk,  Groshawk, 
Duck  Hawk,  the  Gyrafalcons  and  the 
Fish  Hawk. 

All  others  would  come  in  intermediate 
classes  under  the  heads  "  chiefly  benefi- 
cial," and  'Hhose  in  which  the  benefi- 
cial and  harmful  qualities  seem  to  bal- 
ance each  other." 
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Creolin  as  a  Disinfectant. 

Much  investigation  has  been  carried 
on  of  late  to  determine  the  safest,  surest 
and  cheapest  disinfectant  for  general  use. 
Formaline,  formol  or  formaldeyhde  has 
been  experimented  with  a  great  deal, 
and  has  proved  both  effective  and  con- 
venient. Among  other  investigators 
Mr.  F.  Sidney  Roop,  Assistant  Veterin- 
arian at  the  Virginia  Experiment  Sta- 
tion has  been  investigating  the  properties 
of  creolme  as  a  disinfectant.  His  exper- 
iments are  described  in  Bulletin  'No.  63, 
of  this  station.  His  conclusions  are  as 
follows : 

''If  laboratory  methods  can  be  relied 
upon  to  prove  the  disinfecting  property 
of  a  drug,  w^e  may  conclude  from  the 
above  experiments  that  creolin,  even  in 
comparatively  small  quantities,  is  a  true 
disinfectant. 

In  the  above  experiments  the  smallest 
quantity  used,  1-2  per  cent.,  did  not, 
under  the  conditions,  fail,  after  an  ex- 
posure of  five  minutes,  to  either  destroy 
the  organism  or  render  them  incapable 
of  further  development. 

We  will  give  no  theories  as  to  the  man- 
ner in  which  creolin  acts  on  germs,  but 
will  say,  should  the  action  be  a  chem- 
ical one,  that  the  amount  of  creolin  re- 
quired to  act  as  a  disinfectant  will  de- 
pend upon  the  number  of  germs  that  are 
present,  and  the  temperature  at  which 
the  action  takes  place — less  creolin  be- 
ing required  where  the  germs  are  few 
and  the  temperature  high  enough  to  be 
most  favorable  to  chemical  action. 

Creolin  is  far  less  destructive  to  tissue 
than  either  carbolic  acid  or  corrosive 
sublimate.  I  once  kept  one  hand  im- 
mersed in  undilute  creolin  for  five  min- 
utes, and  on  the  following  day,  being  un- 
able to  notice  any  change  in  the  appear- 
ance of  the  haiid  myself,  I  asked  two  vet- 
erinarians and  one  human  physician  to 


examine  both  hands  and  to  tell  me  which 
one  had  been  exposed  to  creolin.  After 
a  careful  examination  all  three  of  them 
guessed,  and  one  of  the  veterinarians  and 
the  human  physician  guessed  wrong. 
Had  this  been  either  undilute  carbolic 
acid  or  a  saturated  solution  of  corrosive 
sublimate,  anyone  could  have  told  which 
hand  had  been  exposed  to  its  action. 

Creolin  has  no  more  tendency  to  cause 
surgical  instruments  to  corrode  than  has 
water,  but  it  makes  a  white  opaque  emul- 
sion in  which  the  instruments  cannot  be 
seen  by  the  operator. 

In  the  veterinary  hospital  of  the  Uni- 
versity of  Pennsylvania,  where  nearly 
three  thousand  patients  are  treated  each 
year,  creolin  is  used  almost  to  the  ex- 
clusion of  all  other  disinfectants,  and  an- 
tiseptics. In  the  veterinary  hospital  at 
this  college  we  have  used  creolin  to  dis- 
infect our  hands,  instruments,  and  the 
seat  of  the  operation  in  quite  a  number 
of  cases  of  ovariotomy  in  the  bitch,  and 
in  no  case  has  healing  without  the  forma- 
tion of  pus  failed  to  follow  the  operation. 
In  some  cases  the  stitches  were  removed 
as  early  as  thirty  hours  after  the  opera- 
tion, and  the  very  best  results  followed. 

Creolin  is  not  an  expensive  disinfect- 
ant. It  costs,  in  one  pound  packages, 
about  fifty  cents  a  pound,  but  can  be  had 
in  five-gallon  packages  for  about  twenty- 
one  cents  a  pound. 

Creolin  as  a  disinfectant  and  antisep- 
tic is,  for  general  use,  one  of  the  best. 


The  Charm  of  Birds. 

When  we  think  of  nature'  and  all  her  at- 
tributes what  one  more  deeply  impressft^? 
us  or  touches  the  sweetest  thoughts 
of  our  souls  than  the  joyful  thoughts  of 
the  birds.  With  their  clear,  open  thro'ats, 
they  strain  their  warbling  notes  into  the 
joyful  mom  and  their  sweet  sounds — 
pure  and  joyful  thoiights^ — ring  the  hills 
and  valleys  and  the  air  re-echoes  the  joy- 
ful tunes  of  sweetness.  Many  years  ago 
AVordsw^orth  sang  the  song  of  birds  and 
has  left  this  memento  to  their  memory : 
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Books!  'tis  dull  and  endless  strife 
Come  hear  the  woodland  linnet, 

How  s  we  eft  his  music !  on  mv  life, 
There's  words  of  wisdom  in  it. 

And  hark!  how  blithe  the  throstle 
sings ! 

He,  too,  is  no  mean  preacher ; 
Come  forth  into  the  hght  of  things. 
Let  Xatnre  be  vonr  teacher. 

Sometimes,  it  seems,  man  is  at  war 
^vith  the  birds;  especially  has  this  been 
tme  of  the  past.  The  sweet  songster  of 
the  air,  it  seems,  has  but  few  friends. 
His  life  has  always  been  in  danger.  Lit- 
tle protection  has  been  given  him.  His 
wants  and  safety  and  welfare  have 
scarcely  been  studied.  But  thanks  to 
a  few  generous  people,  he  is  being  better 
taken  care  of  today.  His  friends  are  do- 
ing all  in  their  power  to  acquaint  the 
great  body  of  humanity  with  every  song- 
ster about  us.  The  bird  literature  being 
published  is  wholesome,  pure  and  sim- 
ple. It  is  our  intention  in  tliis  article 
to  consider  a  few  of  the  recent  books  on 
the  birds.  We  are  sure  these  books  will 
be  the  easiest  guide  to  our  becoming  bet- 
ter acquainted  and  better  friends  to  these 
little  air  songsters. 

The  first  book  we  pick  up  is  a  little 
volume,  'The  Chann  of  Birds,"  publish- 
ed by  E.  K.  Herrick  tfe  Co.,  Xew  York, 
and  arranged  by  Rose  Porter.  It  is 
imique  in  every  respect.  The  author 
has  selected  from  the  A\u-itings  of  the 
English  and  American  poets  all  the  gems 
they  have  said  about  the  birds.  And 
such  gems,  too.  The  average  reader 
hardly  realizes  the  many  choice  things 
that  have  been  said  by  our  poets  in  their 
songs  to  the  sweetest  singers  that  nature 
has. 

All  through  the  book  there's  a  chaiin 
of  the  birds. 


''Like  a  sweet,  melodious  bird  it  sang, 
Sweet  varied  notes,  enchanting  every 
ear." 

Bird  Craft,  by  Mabel  Osgood  Wright, 
Xew  York;  the  MacMillan  Co.  Price 
$3.  This  charming  volume  is  a  field 
book  of  two  hundred  of  our  prominent 
song,  game  and  water  birds.  It  is  hand- 
somely illustrated  ^rith  full-page  plates, 
containing  128  birds  in  their  natural  col- 
ors. The  author  shows  in  this  book  her 
intimacy  with  nature.  Keen  and  cultured 
obseiwations  of  the  birds  in  the  fields 
and  woods  have  taken  place  of  gun  and 
cage,  to  our  delight.  It  is  an  admirable 
book  with  which  to  get  acquainted  with 
our  common  birds.  The  information 
given  is  well  selected  and  to  the  point. 
The  facts  given  are  taken  from  the  au- 
thor's own  careful  observation  and  ap- 
]3roved  authorities.  It  is  an  inspiration 
to  have  such  a  companion  for  study  and 
observation. 

Bird  ^s'eiglibors,  by  ^Teltje  Blanchan, 
Xew  York;  Doubleday  and  McClure. 
Price  $2.  This  book  gives  in  a  popular 
and  accessible  foim,  knowledge  which  is 
accurate  and  reliable  about  our  com- 
mon birds.  This  knowledge  is  not  taken 
from  stuifed  carcases  of  birds  in  mu- 
seums, but  gleaned  afield.  In  a  word 
the  short  narrative  descriptions  ti-eat  of 
a  bird's  character,  of  size,  color  and  flight; 
its  peculiarities  of  instinct  and  temper- 
nient;  its  nest  and  home  life;  its  choice 
of  food;  its  songs.  They  ai-e  an  attempt 
to  make  the  birds  so  live  before  the  reader 
that  when  seen  out  of  doors  their  rec- 
ognition shall  be  instant  and  cordial,  like 
that  given  a  friend.  The  work  is  hand- 
somely illustrated  with  over  fiity  full- 
page  plates  in  the  natural  colors  of  the 
bird.  The  work  covers  the  characters 
and  representatives  of  each  family;  the 
habitats  of  birds;  seasons  of  birds;  and 
description  of  each  according  to  color. 

Ornithology.  By  I^'uttall.  Two  vol. 
Boston;  Little,  Brown  &  Co.  Price 
$7.50.  This  book  is  la  popular  hand- 
book of  the  ornithology  of  Eastern  IsTorth 
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America.  It  is  a  revision  of  ^Tiittall's  fa- 
mous work  in  wliicli  all  the  essential  fea- 
tures of  tlie  great  ornitliologist's  work 
are  retained.  While  it  is  tliorouglily 
seientitic,  the  description  of  the  habits 
and  appearances  of  birds  in  the  regions 
named  is  such  that  the  general  reader 
cannot  fail  to  have  his  interest  quickened 
and  his  knowledge  increased.  The  illus- 
trations, many  of  which  are  colored,  are 
excellent,  and  together  with  the  fasci- 
nating descriptions  of  our  more  com- 
mon birds,  make  it  one  of  the  best  books 
on  birds  issued.  The  original  was  an  au- 
thority for  years  and  the  revision  is  even 
more  available  for  the  class  of  readers 
for  which  it  was  intended.  Yol.  1  treats 
of  land  birds  and  Yol  II  of  game  and 
water  birds.  In  bringing  this  work  be- 
fore the  public,  Mr.  Chamberlain  de- 
serves the  greatest  praise  for  preserving 
the  work  of  one  of  the  masters.' 

Here  is  a  neat  little  volume  worthy 
a  place  in  any  naturalist's  or  sportsman's 
library.  It  is  a  book  that  will  thrill  with 
pleasure  the  soul  of  any  one  who  loves 
to  carry  a  gun  and  follow  a  good  dog  in 
search  of  game.  It  is  called  ''Game  Birds 
at  Home,"  written  by  Theodore  S.  Yan 
Dyke,  and  published  by  Tords,  Howard 
&  Hulbert,  liew  York.  Judging  from 
the  tone  of  the  author  and  his  every 
sentiment  we  can  set  him  down  at  once 
as  one  of  nature's  noblemen.  He  says 
in  the  introduction  that  this  book  is  not 
a  Blood-snuffer's  Manual,  and  no  where 
in  the  book  can  there  be  found  a  pas- 
sage that  would  encourage  the  ruthless 
slaughter  of  the  wild  game  that  our  fields 
are  blessed  with.  By  reading  a  chap- 
ter in  this  book  one  is  so  drawn  by  it 
that  he  feels  led  along  with  the  author 
through  field  and  marsh,  timber  or 
meadow  and  he  can  see  the  dog  working 
until  he  finds  his  birds,  then  he  can  hear 
the  whistle  of  their  wings  as  they  rise  and 
hear  the  crack  of  the  gun  as  the  sports- 


man sends  a  shot  lafter  the  fleeing  child 
of  the  fields.  The  book  is  a  veritable  pic- 
ture, and  inspires  the  loftiest  sentiments 
of  the  sportsman. 

Here,  too,  is  a  book  by  the  wellknown 
writer  upon  bird  life,  Mr.  H.  E.  Park- 
hurst.  This  book  is  entitled  "Song  Birds 
and  AVater  Fowl,"  and  is  published  by 
Charles  Scribner's  Sons,  'New  Yorko 
This  is  one  of  those  books  that  carry 
you  away  and  set  you  down  among  the 
trees  and  fiowers,  where,  unseen  by  them, 
you  watch  the  actions  of  the  birds  to  your 
heart's  content.  The  language  of  the 
book  is  excellent  and  the  descriptions 
beautiful,  in  many  cases  sublime.  The 
beauties  of  bird  habits  are  worked  out' 
clearly  and  strongly  and  one  is  brought 
to  love  some  trait  in  each  feathered  crea- 
ture. The  book  is  handsomely  illus- 
trated. The  plates,  in  black  and  Avhite, 
could  not  be  better.  They  are  true  to 
nature. 

As  an  example  of  the  author's  style 
we  take  the  following  brief  sentence  at 
random:  "As  diminutive  as  the  albatross 
is  mighty  is  the  dainty  petrel,  whose 
spacious  mansion  of  wide  emptiness  has 
the  ocean  for  a  billowy  floor,  the  sky's 
blue  concave  for  a  vaulted  roof,  and  for 
companions  only  winds  and  waves."  This 
book  deserves  a  place  in  the  library  of 
every  one  who  sees  beauty  and  grandeur 
in  nature. 

We.  now  pick  up  an  attractive  work 
bearing  the  title  "Sketches  of  Some  Com- 
mon Birds."  It  is  written  by  P.  M.  Sil- 
loway  and  published  by  the  Editor  Pub- 
lishing Company,  Cincinnati,  Ohio. 
This  work  is  written  in  a  pleasing  style 
by  one  who  has  the  power  of  elegant  de- 
scription and  clear  expression.  It  is  a 
book  for  the  popular  mind,  one  that 
any  one  may  read  and  be  interested  in. 
It  leads  the  reader  through  the  fields 
and  v^oods,  points  out  the  peculiar  habits 
of  the  different  birds  and  tells  of  all 
their  beauties.  The  work  is  well  illus- 
trated Avith  full  page  plates  in  black  and 
white.    One  feature  we  notice  is  the 
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great  number  of  plates  showing  the 
young  of  many  species.  This  is  an  un- 
usual feature.  In  this  book  the  birds 
■are  di^dded  into  artificial  groups,  such 
as  meadow  musicians,  residents  of  the 
orchard,  tenants  of  the  hedge  row,  birds 
of  the  bushes,  etc.  It  is  an  attractive 
book,  and  a  good  one  for  a  young  person 
to  read  and  become  familiar  with. 


Arboriculture  and  forestry  are  branch- 
es of  agTiculture  and  horticulture,  and 
are  subject  to  the  same  laws  that  govern 
the  gro^vth  of  other  crops.  As  a  rule  we 
do  not  cumber  our  grain  fields,  orchards 
and  gardens  with  inferior  varieties  of 
grain,  fruit,  or  vegetables.  We  know 
it  is  bad  economy.  We  try  to  raise  the 
best.  It  is  equally  bad  economy  to  allow 
dog  wood,  alder,  red  elm,  black  oak  or 
other  comparatively  poor  varieties  to 
grow  where  yellow  locust,  white  ash, 
catalpa,  black  cherry,  hickory,  black 
walnut  or  some  other  valuable  variety 
can  be  grown  with  equal  facility. 

We  should  see  to  it  that  each  acre  that 
we  control  is  producing  the  best  paying 
crops,  and  that  no  acre  becomes  perma- 
nently poorer  or  remains  useless. 


BOOK  REVIEWS. 

^^Life  Histoiy  of  American  Insects,'' 
by  Dr.  Clarence  M.  Weed,  ISTew  York. 
The  MacMillan  Co.  Price  $1.50.  A 
book  in  which  the  author,  in  a  plain,  sim- 
ple manner,  discusses  in  a  non-technical 
way  the  life  histories  of  a  fcAv  of  the 
most  interesting  American  insects,  their 
habits  and  their  haunts.  The  book  con- 
tains twenty-one  full-page  plates  and  a 
large  number  of  small  sketches  illus- 
trating the  text.  It  is  a  helpful  book  to 
the  non-professional  student  of  nature. 
'Not  a  book  for  study  only,  but  each 
chapter  to  be  read  with  increasing  inter- 
est. It  is  thoroughly  well  written  and 
well  illustrated,  meriting  a  place  in  every 
home  library. 


''The  Lattimers,"  by  Henry  Christo- 
pher McCook,  Philadelphia.  Q-eorge  W. 
Jacobs  &  Co.  Price  $1.50.  This  is  one 
of  the  best  historical  novels  the  writer 
has  had  the  pleasure  to  read.  It  is  a  tale 
of  the  Western  Insurrection  of  1791, 
while  the  historical  points  are  fairly  true 
to  history,  the  chief  value  of  the  book 
lies  with  the  romantic  idea.  We  know 
of  no  other  author  who  has  so  well  pic- 
tured the  life  of  the  Scotch-Irish  pio- 
neers as  Dr.  McCook.  This  vigorous 
stock  of  people  have  been  the  chief  path- 
finders of  our  then  western  border.  This 
work  has  throvm  a  brilliant  light  upon 
their  histoiy  in  the  formiation  era.  In 
prosecuting  his  purpose,  the  author  had 
diligently  studied  his  people,  their  hab- 
its, characteristics  and  environment. 
Local  histories  had  been  read.  The 
dialect  had  been  especially  studied.  We 
believe  it  is  right  to  say,  in  every  re- 
spect, the  author  has  given  the  reading 
public  a  description  of  a  people  that  is 
true  to  their  characteristics,  and  as  in- 
teresting as  their  eventful  lives  have  been 
daring  and  exciting. 

 0'  

''Thro'  Lattice  Windows,"  by  Dr.  W. 
J.  Dawson.  Doubleday  and  McCliu^e 
Co.,  ^^Tew  York.  This  interesting  little 
book  gives  a  picture  of  English  callage 
life — character  sketches — Avhich,  for 
their  intimacy,  realism,  sympathy  and 
fine  feeling  are  quite  as  remarkable  as 
any  of  the  so-called  ''Scotch  School" 
products.  Several  characters  reappear 
through  the  book  in  different  tales,  help- 
ing to  complete  the  illusion  that  the 
reader  is  actually  li^dng  among  the 
homely  villagers.  It  is  a  work  to  be 
admired  for  its  beauty  and  clearness  of 
description,  its  tenderness  and  simplicity. 
It  is  written  in  clear  English  and  its 
greatest  merit  is  in  reproducing  the 
scenes  and  expressions  among  the  vil- 
lagers without  introducing  the  difficult 
dialect.  The  impression  of  some  parts 
of  the  book  seem  to  be  an  endeavor  to 
bring  tears,  but  the  scenes  are  very 
touching  and  the  colors  well  laid. 
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''Cupid  and  Croesus"  and  ''E.  S. Y.  P." 
by  diaries  Didier,  Baltimore.  Williams 
and  Wilkins  Co.  Rarely  do  we  find 
^imong  novelty  books  two  sucli  choice 
ones  as  "Cupid  and  Croesus"  and  "R. 
S.  Y.  P."  They  are  very  handsome 
presents  for  any  occasion.  They  are  pro- 
fusely illustrated  by  pen  drawings  by  the 
author;  and  from  an  artistic  standpoint 
the  author  and  publishers  have  given  us 
two  books  that  sui-pass  anything  of  the 
kind  we  have  ever  seen.  They  can  be 
obtained  from  the  publishers  or  any  book 
stores. 

 o  

"Freedom  of  the  Pields,"  by  Dr. 
Charles  C.  Abbott,  Philadelphia.  J.  B. 
Lippincott  Co.  Price  $1.50.  Dr.  Ab- 
bott is  a  nature  lover.  He^  tells  us  about 
nature  because  he  is  full  of  it.  Those 
who  have  read  any  of  his  previous  works 
will  hail  "Freedom  of  the  Fields"  with 
delight.  In  this  little  volume  we  have 
an  aiitobiography  of  the  author.  His 
meditations  tell  us  of  himself.  The  book 
is  made  up  of  fifteen  short  essays,  de- 
scribing the  simple  record,  as  the  author 
calls  it,  of  his  later  days  and  doings. 
The  writer  has  read  with  the  deepest 
interest  every  one  of  these  "meditative 
sketches."  They  contain  a  rare  poetic 
beauty  and  are  full  of  happy  sugges- 
tions. 

"An  April  Day  Dream,"  "The 
Changeful  Skies,"  "Passing  of  the  Blue 
Bird,"  "An  Apathetic  August,"  "A 
Forecaste  of  Autumn,"  "Indian  Sum- 
mer," "The  Effects  of  a  Drought," 
"Winter-green,"  "The  Witchery  of 
AVinter,"  "Company  and  Solitude," 
"Overdoing  the  Part,"  "Dreaming 
Bob,"  "Winkle,"  "The  Eel  Man," 
"Windfalls"  and  "My  JiTcighbor's  Wood 
Shed"  include  the  title  of  the  several 
subjects. 

 o  

"]^ature  in  a  City  Yard,"  by  Charles 
M.  Skinner,  'New  York.  The  Century 
Co.    Even  in  so  small  a  plaoC'  as  a  city 


yard  can  nature  be  studied.  In  this  little 
volume,  "ITature  in  a  City  Yard,"  Mr. 
Skinner  tells  about  standing  in  his  own 
yard  and  the  many  things  he  has  seen 
there.  Overhead  the  sky,  with  all  its 
variance,  has  received  his  earnest  and 
constant  attention.  The  author  has  also, 
in  his  clear  and  philosophical  style,  given 
us  his  ideas  of  "Country  and  City  Life," 
His  thoughts  on  "Winter,"  "Spring," 
"Summer,"  "Autumn,"  "Flowers  and 
Insects"  and  "The  Soul  of  IsTature." 
The  author,  in  his  little  book,  describes 
nature  and  her  creatures  as  they  are 
shown  and  revealed  to  him  in  the  sea- 
sons when  most  prominent.  And  he 
has  done  it  admirably,  too.  It  makes 
one  of  our  choicest  volumes  of  nature 
sketches. 

 0'  

"How  to  Know  the  Wild  Flowers," 
by  Mrs.  William  Starr  Dana,  N^ew  York. 
Charles  Scribner's  Sons.  Price  $1.75. 
This  book  is  a  guiJoi  to  the  names,  haunts 
and  habits  of  our  common  wild  flowers. 
Over  450  varieties  of  wild  flowers  are 
described  in  a  simple,  brief,  clear  man- 
ner that  make  them  easily  recognizable. 
It  is  nicely  illustrated  with  152  illus- 
trations. The  romantic,  legendary,  liter- 
ature and  other  associations  of  each  are 
referred  to  in  a  pleasant  style,  giving 
the  book  a  value  for  the  library  as  well 
as  for  the  field.  It  is  a  most  suggestive 
work.  With  its  aid  one  can  find  in 
country  places  an  intelligent  joy.  For 
in  it  you  have  a  companion  that  can 
tell  you  a  thousand  things  of  the  great- 
est value  and  pleasure.  By  its  aid  we 
are  able  to  name  our  wild  flowers  with- 
out analyzing  them. 

■  0^  

"The  Science  of  ]NTutrition,"  by  Ed- 
ward Atkinson.  Published  by  Dam- 
rell  and  ITpham,  Boston.  Price  $1. 
This  book  is  a  very  practical  handbook 
for  the  housekeeper  and  domestic  econ- 
omist. It  is  wiitten  by  a  strict  econo- 
mist who  is  assisted  by  an  able  corjis  of 
\vriters  upon  special  subjects.  Dietaries 
are  carefully  computed  under  the  direc- 
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tion  of  Mrs.  Ellen  H.  Edwards.  The 
Aladdin  oven,  a  new  method  of  cooking, 
is  described  and  the  directions  for  its 
construction  are  given.  Tests  in  the  slow 
methods  of  cooking  in  the  Alladin  oven 
have  been  made  by  Mrs.  Mary  H.  Abel 
and  Miss  Maria  Daniell;  these  tests  are 
described  and  instructions  and  recipes 
are  given.  The  nutritive  values  of  food 
material  are  collected  from  the  Avritings 
of  Prof.  W.  O.  Atwater.  To  the  book 
a  valuable  lot  of  letters  and  reports  are 
appended.  A  great  saving  can  be  made 
by  following  the  instruction  given  in 
this  work,  and  it  is  recommended  to 
housekeepers,  domestic  economists  and 
teachers. 


Some  Greenhouse  Pests. 

(James  S.  Hine.) 

A  study  of  insects  observed  injuring 
plants  in  Columbus  greenhouses  during 
the  past  two  or  three  years,  has  been 
productive  of  results  which  I  shall  give 
to  the'  members  of  the  society  at  this 
time.  In  the  following  pages  I  shall 
discuss  five  or  six  species  which  I  find  to 
be  more  or  less  troublesome  under  glass 
and,  with  two  exceptions,  to  outdoor 
gardens  also. 

Phlyctaenia  ferrugalis  Hbn. 
Order  Lepidoptera;  Family  Pyralidae. 

This  species  is  a  serious  pest  in  the 
greenhouses  of  Columbus,  and,  accord- 
ing to  Insect  Life,  Vol.  II,  p.  227,  one 
^Vhich  has  long  been  known  to  feed 
upon  gTeenhouse  plants."  Its  life  his- 
tory was  very  carefully  worked  out  in 
England  by  William  Buckler  and  pub- 
lished by  him  in  the  Entomologists 
Monthly  Magazine  for  1878.  At  that 
time  the  larvae  were  found  feeding  upon 
various  weeds  and  one  specimen  was  ob- 
served feeding  upon  strawberry  leaves. 

In  the  Canadian  Entomologist  for 
1877,  Grote  describes  Botis  harveyana, 
which  by  later  students  has  been  con- 
sidered synonymous  with  P.  ferrugalis. 
Grote  mentions  that  his  specimens  were 


secured  in  'Ne^Y  York  and  Texas,  but 
made  no  reference  whatever  to  food  hab- 
its of  the  larvae. 

The  description  referred  to  above  is 
the  earliest  record  I  have  seen  of  the 
occurrence  of  the  moth  in  America;  but 
at  the  present  time  it  has  a  wide  distri- 
bution over  Ohio  and  other  states  and 
has  been  reported  at  least  as  far  west 
as  Chicago.  It  doubtless  belongs  to  the 
fauna  of  the  whole  of  eastern  United 
States. 

In  Bulletin  102,  of  the  Michigan  Ex- 
periment Station,  a  new  phase  in  the  life 
history  of  P.  ferrugalis  is  mentioned. 
Mr.  G.  C.  Davis,  the  author,  names  the 
larva  "the  celery  borer,"  and  records 
observations  upon  it  as  a  celery  insect  at 
Kalamazoo,  Michigan. 

During  my  acquaintance  with  the 
larvae,  I  have  never  seen  anything  that 
would  justify  calling  it  a  borer,  but  have 
found  it  to  be  an  injurious  celery  insect, 
especially  to  the  leaves  of  young  plants 
before  they  are  transplantel  into  per- 
manent beds.  They  seem  to  thrive  best 
in  thick  growing  vegetation,  wdiere  there 
is  plenty  of  shade. 

LIFE  HISTORY. 

The  eggs  of  the  species  are  placed 
singly  on  the  under  surface  of  the  leaves 
of  food  plants.  These  eggs  are  light, 
almost  white  in  color,  and  are  seen  with 
difficulty  on  most  plants.  They  hatch 
in  about  five  days,  producing  larvae 
1  1-2  mm.  long,  and  milk  white,  with  a 
large  black  head.  The  larva  molts  first 
in  eight  days  and  at  intervals  of  about 
five  days  thereafter  until  it  has  molted 
four  times.  In  eight  days  after  the 
fourth  molt  it  has  become  full  grown 
and  is  ready  to  pass  to  the  pupa  stage. 
It  now  makes  for  itself  a  retreat  by 
turning  over  the  edge  of  a  leaf — some- 
times by  drawing  two  leaves  together — 
and  fastening  it  securely  with  silk.  Here 
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it  pupates  onoe,  and  in  the  course  of  a 
week  or  so  the  moth  makes  its  appear- 
ance. 

DESCRIPTION. 

The  full  grown  larva  is  nearly  an 
inch  in  length  and  its  general  color  is 
light  green,  but  there  is  a  dark  dorsal 
stripe,  bounded  on  either  side  by  light, 
which  finally  merges  into  pure  white. 
Beyond  the  white  there  is  an  obscure, 
yellowish  green  lateral  stripe.  The 
head  and  thoragic  shield  are  drab,  with 
oftentimes  a  pinkish  tinge.  The  latter 
has  two  black  points  placed  well  forward 
and  at  the  sides.  It  is  smaller  towards 
each  end,  but  more  markedly  so  towards 
the  head,  and  is  sparsely  clothed  with 
long,  pointed  hairs. 

The  pupa  is  of  the  usual  dark  brown 
color  so  common  to  the  pupae  of  various 
insects. 

Grote  described  the  moth  as  follows: 
^^A  small  species,  more  slender  than 
communis,  with  pale  brown  primaries, 
the  exterior  line  fine,  blackish,  absolute- 
ly denticulate,  rather  suddenly  drawn  in 
at  vein  two,  thence  back  again  and  ang- 
ulate  before  the  margin.  Outer  spot 
large,  annulate.  Inner  spot  obsolete. 
Before  the  fringes,  which  are  faintly  in- 
terlined with  pale  and  are  discolorous, 
there  is  a  distinct  sinus  of  dark  points. 
Hind  wings  paler  than  the  primaries, 
washed  outwardly  with  the  same  brown 
as  the  primaries,  with  a  distinct  discal 
dot  and  median  line.  Beneath  more 
ochreous,  with  the  discal  dots  double  on 
the  hind  wings ;  a  common  exterior  line ; 
on  the  primaries  the  veins  are  partially 
darker  marked;  terminal  points  very 
distinct  and  continuous.  Head,  palpi 
and  thorax  above  pale  brown,  beneath 
concolorous,  with  the  under  surface  of 
the  wings  glistening.    Expanse  18mm." 


INJURY  IN  GREENHOUSES. 

I  have  found  that  the  time  required 
for  P.  ferrugalis  to  pass  through  the 
different  stages  of  its  existence  in  the 
greenhouse  requires  about  six  weeks, 
so  it  is  evident  that  at  least  five  gener- 
ations are  produced  in  the  interval  be- 
tween the  middle  of  September  and  the 
middle  of  the  following  May,  or  the  time 
during  which  most  commercial  green- 
houses are  in  operation. 

A  few  eggs  or  other  stages,  carried  in 
on  plants  in  the  fall,  are  capable,  under 
favorable  circumstances,  of  increasing 
to  vast  numbers  in  five  generations,  and 
in  consequence  a  great  deal  of  injury  is 
the  result.  This  explains  the  condition 
of  affairs  in  some  Columbus  greenhouses 
upon  the  appearance  of  spring. 

The  young  larvae  begin  feeding  by 
eating  small  pits  and  furrows  in  the  un- 
derside of  the  leaves.  While  doing  this 
they  simply  cling  to  the  leaf  surface 
without  any  protection. 

Larger  larvae  protect  themselves  by 
drawing  leaves  together  and  fastening 
them  with  silk.  In  these  retreats  they 
either  skeletonize  or  eat  large  holes  in 
the  foliage,  greatly  disfiguring  its  ap- 
pearance, to  say  nothing  of  the  injury 
to  the  plants  themselves. 

Where  this  species  gets  established  in 
greenhouses  and  becomes  numerous  it 
makes  sad  havoc  among  almost  all  kinds 
of  plants.  According  to  my  observa- 
tions, ageratums,  and  heliotropes  are 
preferably  attacked,  while  geraniums, 
on  account  of  the  number  grown,  suffer 
most  from  its  ravages.  The  larvae  have 
been  found  feeding  upon  chrysanthe- 
mums, begonias,  abutilons,  roses,  pelar- 
goniums, cinerarias,  nasturtiums,  moon- 
vine,  swinsonia,  genista,  and  a  number 
of  other  species  and  varieties. 


ADVERTISEMENTS. 


The  spindle  carrying  the  head  has  bearings  at  both  ends.     The  lower 
bearing  is  a  ball  bearing.     IT  RUNS  LIKE  A  SEPARATOR. 

We  also  make  a  full  line  of  Babccck  Testers  to  operate  by  hand. 
Prices  from  $5.00  up. 

CORNISH,  CURTIS  &  GREENE  MFG.  CO. 

FT.  ATKINSON,  WIS. 
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COLUMBUS  UNION  STATION. 

PENNSYLVANlfl  LINES. 


Trains  Run  by  Central  Time. 

Ticket  Offices  at  Station  and  330  North  High  St., 
Corner  of  Naghten. 
♦Daily.    IDaily,  except  Sunday. 

From  Columbus  to  Leave.  Arrive. 

Dayton  &  Cincinnati    *2:30am  !9:55  am 

Richmond  &  Ind   *2:30  am  *ll:20am 

St.  Louis  &  Ind   *2:30am  *12:05  am 

Indianapolis  &  St.  L   *2:30am  *ll:40am 

Marion  &  Logansport    *7:15  am  !3:45  pm 

Xenia  &  Cincinnati    *7:15  am  *7:o5  pm 

Dayton  &  Richmond    *7:15  am  *7:55  pm 

Indianapolis  &  St.  L   *7:15  am  *7:55  pm 

Peoria  &  Chicago    *7:15  am  *7:55  pm 

Pittsburg  &  N.  Y.  Ex   *8:00  am  *7:25  pm 

Dayton  &  Cincinnati    !8:45  am  *5:.'j5  pm 

Piqua  &  Indianapolis   !8:45  am  !3:45  pm 

Philadelphia  &  N.  Y   *11:35  am  *2:25  pm 

Baltimore  &  Wash   *11:35  am  *2:25  pm 

Pittsburg  &  Wheeling  ....  *11:35  am  *2:25  pm 

Newark  &  Zanesville    *11:35  am  *2:25  pm 

Urbana  &  Indianapolis    *1:45  pm  *ll:20am 

Dayton  &  Cincinnati    *2:35  pm  *ll:20am 

Piqua  &  Richmond   *3:00  pm  *11:20  am 

Indianapolis  &  St.  Louis....  *3:00pm  *11 :20am 

Dayton  &  Cincinnati    *4:15  pm  *12:05  am 

Coshocton  &  Dennison    !4:00  pm  !8:20am 

Newark  &  Zanesvilie    !4:00  pra  !8:20  am 

Logansport  &  Chi.  Ex   *8:30  pm  *7:15  am 

Philadelphia  &  N.  Y   *8 :15  pm  *7:00am 

Baltimore  &  Wash   *8:15  pm  *7:00  am 

Pittsburg  &  Harrisburg  ....  *8:15  pm  *7:00  am 

Philadelphia  &  New  York..  *12:20am  *2:20am 

Baltimore  &  Wash   *12:20am  *2:20  am 

Pittsburg  &  East    *2:25am  *2:20  am 


BETWEEN 


COLUMBUS, 
AKRON  AND 
CLEVELAND. 


SCHEDULE  IN  EFFECT  NOV.  28,  1897. 


Cleveland  Special  P*U  30  am    P*2  10  pm 

Cleveland  Night  Ex   t*\2  35  am     t*2  15  am 

Akron  &  Cleveland  Lo  Ex   6  00  am       7  45  pm 

Mt.  v.,  Millersb'g  &  Orrville  Acc.      4  35  pm        9  15  am 
*  Daily.    P  Parlor  Car.    t  Sleeping  Car  attached. 


Only    line    running    Pullman    Vestibule  Sleepers 
between 

COLUMBUS  and  CLEVELAND. 

Eileg-ant  Parlor  Cars  on  Day  Trains. 

LOCAL  SLEEPER  TO  CLEVELAND  can   be  occupied  at 
9  P.  M. 

Car  Stands  at  West  Entrance  of  Union 
Depot. 


This  is  the  Line  for  all  Points  East. 


City  Ticket  Offlce,  83  North  High  St. 

TKI.EPHONK  503. 


Chas.  E.  Winterringer, 
Passenger  Agent. 

COLUMBUS,  o. 


C.  F.  Daly, 

Gen'l  Pass.  Agt., 
clevelaAnd,  o. 


1^  ©  O  O  <T>-^T>-^r>^^ 

^CH.V>&T.RV  I 


4 -TRAINS  DAILY— 4 


 BETWEEN  

Columbus  and  Toledo  I 

ins,  ^ 
t 


PARLOR  CARS  on  Day  Trains 
Pullman  Palace  Sleeping  Cars 
on  Night  Trains. 


THE  SHORT  LINE  BETWEEN 

TOLELO,  COLUMBUS,  -:- 
WASHINGTON,  BALTIMORE 

With  THROUGH  SLEEPERS  Every 
Day  in  the  Year. 


Solid  Trains  to  ATHENS,  JACKSON,  MIDDLE- 
PORT,  GALLIPOLIS  and  POMEROY. 


W.  H.  FISHER,  G.  P.  A., 
Columbus,  O. 

BIC  4  ROUTE. 


Ticket  Office,  Union  Station. 

City  Ticket  Office,  52  N.  High. 

Telephone,  504. 

*Daily.  fDaily  except  Sunday. 

(Cleveland  and  the  East.) 

Leave 


Cleveland  &  Buffalo...  *  1:40am 

New  York  &  Boston...  t  8:30am 

Cleveland  &  Buffalo...  t  8:30am 

Local  to  Crestline   t  8:30am 

N.  Y.  &  Boston  Ex   *12 :45pm 

Cleveland  &  Buffalo. . .  *12 :45pm 

Delaware  &  Cleveland,  t  4:15pm 

Local  to  Cleveland   f  4:15pm 

Southwestern    Limited  *10 :00pm 

New  York  &  Boston...  *10 :00pm 

Buff.  &  Niagara  Ex..  *10 :00pm 


Arrive. 

*  1:50am 
tl2 :30pm 
tl2 :30pm 
tl2 :30pm 

*  2:15pm 

*  2:15pm 
t  9:10pm 
t  9:10pm 

*  7:08am 

*  7:08am 

*  7:08am 


(Cincinnati,  South  and  West.) 

Dayton  &  Cincinnati...  *  2:10am  *  1:30am 

Louisville  &  Nashville  *  2:10am  *  1:30am 

Southwestern    Limited  *  7:15am  *  9:55pm 

Dayton  &  Cincinnati..  *  7:15am  *  9:55pm 

Ind'napolis  &  Chicago  *  7:15am  *  9:55pm 

Dayton  &  Cincinnati.,  t  9:25am  t  6:30pm 

Local  to  Cincinnati   f  9:25am  t  6:30pm 

Dayton  &  Cincinnati..  tl2 :50pm  t  4:05pm 

London  &  Springfield. .  tl2 :50pm  t  4:05pm 

Dayton  &  Cincinnati..  *  2:25pm  *12 :25pm 

Ind'napolis  &  St.  L's. .  *  2:25pm  *12 :25pm 

Louisville  &  Nashville  *  2:25pm  *12 :25pm 

Dayton  &  Cincinnati..  *  5:40pm  f  4:05pm 

Springfield  &  Dayton..  *  5:40pm  *  9:40am 

For  Tickets,  Rates.  Sleeping  Car  Accommo- 
dations, call  on  or  address 

C.  L.  HILLEARY,  D.  P.  A., 

52  N.  High  St.,  Columbus,  O. 


ADVERTISEMENTS. 


IN  THE 

MEN'S 

Best  Leathers,  cZAR 
Good  WorkmanshiB 


S3 


£,     SHOE  'house 

33  N.HIGH  ST. 


Own  Your  Own  Scales 

Weigh  all  the  stock,  produce  and  supplies  you 
buy  or  sell  and  save  money ;  weigh  for  your 
neighbors  and  make 
money.  Write  for  prices, 
testimonials,  and  list  of 
uses.  We  sell  direct 
from  maker  to  buyer. 

The  Howe  Scale  Co.,  Cincinnati,  O. 

Howe  Scales  were  purchased  for  the  use  of  the  Agriculttiral  Department  of  the  OMo  State  University. 
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From  27  to  60  Inches 
From  7  to  M  Cables. 


iLD  voue?  fe:^ce  cheap. 

lOO  RODS  FER  DAY, 


^'iiOIi)LYr— MieH 

CYCLONE  FENCE  is  built  on 
scientific  principles;  the  combinati  n 
of  the  cables  reverts  at  regula  •  in- 
tervals on  our  crimped  picket  and 
furnishes  the  adequate  compensation 
for  contrac  ion  and  expansion,  and 
when  we  add  quali  es  of  the  greatest 
possib  e  st'  ergth  and  rigidity  that  can 
be  produced  by  he  combination  of 
wires  ana  qivd  you  a  mere  at  ractive 
fence  in  appearance,  is  it  surprising 
that  we  find  it  easy  to  do  business  ? 

Elkhorn,  Wis  .  July  2Sth,  1S07. 
Cyclone  Fence  Co.,  Holly,  Mich.: 

Dear  Sirs :  I  have  been  putting  up  quite  a 
quantity  of  your  fence  and  have  tested  it  tnorough- 
ly,  and  I  consider  it  the  best  fence  for  all  kinds  of 
stock  that  I  have  ever  seen,  and  I  have  examined 
a  great  many  different  makes  as  I  have  to  u<e  a 
great  deal  on  a  farm  of  5  ^0  acres  devoted  to  stock 
raising,  mostlv  Percheron  horses.  Resp'v, 

H.  A.  BRIGGS. 
Importer  and  Breeder  of  Percheron  Horses. 
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THE  BEST  WAGON 

For  Every  Variety  of  Use  is  the 


BROWN"  WAGON 


AND  THESE  ARE  THE  REASONS  WHY: 

The  "BROWN  '  principles  increases  its  strength, 

durability  and  neat  appearance. 
We  use  Double  Sliders  for  the  coupling  pole. 
The  Tongue  Chains  have  Coil  Springs  in  them— 

makes  them  easy  on  the  horse's  neck. 
Seat  Hooks  locate  themselves— can't  get  out  of 

t  lace,  can't  slip.    Hot  Oil-boiled  Wneels— tires 

can't  come  off 
Machine  Boxed  Wheels— must  be  true. 
Machine  Fit  Skeins — better  than  can  be  done  by 

hand . 

Have  Extension  Shoe  Skein  which  fully  protects 
axle— used  only  on  THE  "BROWN"  WAGONS. 

Branch  Chains  to  tongue  chains  —  can't  whip 
horse's  legs. 

Besides  all  this  it  is  stamped  "  BROWN,"  which 

is  a  guarantee  of  excellence  and  superiority. 
All  about  styles  and  sizes  in  free  circulars. 

SHOWN  ure,  CO,,  >  ZAmmLom 


Cbe  Baker  Hrt  Gallery  *  *  » 

Has  just  received  the  Grand  Prize  of  the  German  Photo gfraphers'  Asso- 
ciation*   This  is  the  grandest  prize  ever  awarded  an  American  photographer* 

J'   J-    J'         J.   SPECIAL  RATES  TO  STUDENTS. 


ADVERTISEMENTS. 

KILER'S  PHARMACY  .  .  . 


Welcomes  Students  Old  and  Kew.    Purit}^  and  Accuracy. 
In  Scientia  est  Salutar.'*— O.  S  U.  '96. 
CORNER  EIGHTH  AVE.  A\D  HIGH  ST,  Telephone  4  on  886. 

OHIO    MELDIGAL  UNIVEXRSIPY 

Departments  of  Medicine,  Dentistry,  Pharmacy. 


LABORATORY. 


UNIVERSITY. 


PROPOSED  HOSPITAL. 


All  instructions,  except  clinical,  by  the  recitation  system.    Four  years'  graded  course  of  instruction,  of  Yi  

each.  Students  graded  on  their  daily  recitations  and  term  examinations.  Large  class  room  designed  for  the  recita< 
tion  system,  and  the  largest  and  best  equipped  laboratories  belonging  to  any  medical  college  in  the  State.  Abundant 
clinical  facilit/es.   Considering  superior  advantages,  fees  are  low. 

Session   for   ISQ'Z-QS   begins   Wednesday,  September   IS,  ISQ^. 


Geo.  M.  Waters,  A.M.,  M.D., 

Dean  of  Madical  Department. 


Otto  Arnold,  D.D.S., 
Dean  of  Dental  Department. 


N.  L.  Burner,  F.O.S., 
Dean  of  Pharmaceutical  Dep't 


S'nce?n?i°g^h'e  of p°aX'eS  OHIO  MEDICAL  UNIVERSITY,  roo-ri 6  N.  Park  St.,  Columbus,  0. 


Vegetable,  Flower,  Field,  Grass  Seed,' Oats,  Seed  Potatoes.  &,c. 
Glover  and  Timothy  a  Specialty. 

\A/p|*rp  IIQ  If  you  want  to  buy  a  Bushel  or  Car  Load.  If  you  wrant  to  sell,  send  us  Samples,  Information  freely 
WW  1 1 1  I  Li    UO    given  which  may  save  you  dollars. 


BULBS 


Our  Free  Bulb  Catalogue  for  '97  is  full  of  valuable 

points  on  Culture  and  Kinds  Best  to  Grow.  Costs  you  a  postal  card  to 
apply  for  it. 

A.  W.  LIVINGSTON'S  SONS,  GOLUMBUS,  OHIO. 

When  in  the  city  call  at  the  store  (114  North  High  Street)  or  at  -our  trial  farm  on  Neil  Avenue,  adjoining  Ohio  State 

University  farm  on  South. 


ADVERTISEMENTS. 


'"THE  GENTLEMAN  FARMER"  is  the  handsomest  farm 
■1  publication  in  America.  It  is  a  ninety-six  page  pro- 
fusely illustrated  magazine,  published  monthly  by  the 
Brother  Jonathan  Publishin  r  Co..  of  Chicago  and  edited 
and  illustrated  with  a  view  to  making  it  a  welcome  and  an 
indispensible  visitor  to  every  farm  fireside. 

"The  Gentleman  Farmer"  has  its  o%vn  corps  of  artists, 
and  while  dealing  with  all  high  c  ass  illustrative  subjects, 
both  foreign  an  i  national,  makes  a  special  study  of  the 
wants  of  the  American  farm.  Its  editoi  ial  writers  are  all 
men  and  women  of  wide  reputation,  who  have  been  se- 
lected with  a  view  to  giving  the  magazine  the  greatest 
possible  latitude  in  dealing  with  current  thought.  In  its 
pages  each  month  will  be  found  a  clear  and  unbiased  re- 
view of  all  important  questions.  It  will  aim  to  present  to 
its  readers  each  issue  a  forecast,  as  well  as  a  concensus 
of  opinion  upon  the  political,  economic,  social  and  other 
great  questions  of  the  day.  In  addition  to  this  it  will  have 
its  special  farm  features,  besides  a  department  for  the 
women  and  the  young  folks 
Su'-'scription,  SI  (  0  per  ?nnum.  10  cents  per  copy. 
BROTHER  JONATHAN  PUBLISHING  CO., 

Manhattan  Block,  Chicago. 


..Lumber.. 


CHEAPER  THAN  EVER. 


TIE  m.  L  mil  CO. 

Cor.  Long  and  Water  Streets, 

Columbus,  O. 

PROF-  S.  P.  TILLEY, 

TEACHER  OF" 

DANCING,  DEPORTMENT, 

And  PHYSICAL  CULTURE. 

Academy,  S.  E.  Cor.  Gay  and  High  Streets. 
Residence,  1352  Hunter  Street. 

Private  instruction  g-iven  during-  the  day 
in  all  the  late  Society  l3ances. 

New  classes  will  be  opened  Wednesday- 
and  Thursday-. 

GENTS,  $6.00  PER  TERM,  12  LESSONS. 
LADIES,  $4.00  PER  TERM,  12  LESSONS= 


HARDESTY  BROS., 

COLUMBUS,  OHIO. 

Merchant  Millers. 

Manufacturers  of  the  Celebrated  Brands 
©f  Flour 

Purity,  White  Frost  and  Paragon 

ALWAYS  AT  THE  TOP. 

Also  Manufacturers  of  the  Occidental  Pan 
Cake  Flour.   Guaranteed  Superior  to 
Anything  in  the  Market. 


ELLIOTT'S  ART  GALLERY, 

113  South  High  Street. 
F"IIVE  WORK  QUA.  RACIST  BED. 

Special  Rates  to  Students. 

You  Get 

the  Profits 


Of  Dealers,  Agents,  Jobbers 
and  Middlemen  by  buying  di- 
rect from  the  manufacturer. 


No  better  wheel  made  than  the 


Acme  Bicycle 

Built  in  our  own  factory  by 
skilled  workmen,  using  the  best 
material  and  the  most  improved 
machinery,  ^/e  have  no  agents 
Sold  direct  from  factory  to  the 
rider,  fully  warranted.  Shipped 
anywhere  for  examination. 

WRITE  FOR 

Our  Interesting  Offer 

Acme  Cvcle  Co.,  Elkhart,  Ina. 

j STUDENTS 

!buy  .... 

BOOKS,--^ 

[        Magazines,  Stationery,' Pencils,  Paper, 
Drawing  Instruments,' Rules, f  Etc., ^ for 
I        College  Work. 

ALSO    .    .    .  . 

Presents  for  Brother  and  Sister, 
Father  an C Mother,  and 

Your  Sweetheart,  too,  of 

A.  H.  SMYTHE, 

The  Popular  Hig-h  St., 

O.  S.  IJ.  ^  Opposite 

Book  Man.  State  House. 


ADVERTISEMENTS. 

WHAT  WE  WON. 

OHIO  STATE  FAIR. 

2d  on  Aged  Bull.    Aaggie  Beauty's  2d  Statesman. 

1st  on  two-year-old  bull.    Netherland  Clothilde  Pasha. 

1st  and  2d  on  yearling-  bulls.  1st  on  lotalena  Fairmont  Statesman  ;  2d  Hilton  Maid  2ds 
Statesman. 

2d  on  bull  calf.  Oxide. 
2d  on  aged  cow.  Vasaline. 

1st  and  2d  on  two-year-old  cows.     1st,  Miss  Sharp  ;  2d,  Mary  Hilton. 
1st  and  2d  on  yearling  heifers.    1st,  Ginger  ;  2d,  Calico  Margaret. 
1st  and  2d  on  calves.    1st,  Often  Repeated  ;  2d,  Inspiration. 
Sweepstakes  we  won  1st  on  graded  herd. 
Sweepstakes  we  won  1st  on  young-  herd. 
Sweepstakes  we  won  1st  on  get  of  bull. 

In  Grand  Sweepstakes  we  won  silver  cup  for  best  dairy  herd,  open  to  all  breeds,  with  Netherland 
Clothilde  Pasha,  Vasaline,  Ruby  Belle,  Buckeye  Girl  3d,  and  Annual.  Also  won  champion  honors 
for  best  dairy  cow  with  Vasaline. 

AT  MICHIGAN  STATE  FAIR. 

We  won  empty  honors.  Had  no  competition,  so  got  ten  1st  premiums.  But  we  won  1st  and  2d 
prizes  for  cow  making  most  butter  fat  in  48  hours.  We  won  first  with  Annual,  with  3.08  pounds  fat, 
and  2d  with  Vasaline,  with  2.94  pounds  fat  in  48  hours,  which  was  a  very  creditable  showing,  heat, 
dry  feed,  and  worry  by  visitors. 

Catalogue  of  this  herd  on  application. 

W.  B.  Smith  &  Son, 

2488  West  Broad  Street.  COLUMBUS,  OHIO. 


EASY  BUCKEYE 


NO.  RIDING 

14  CULTIVATOR. 


PIN  SHOVELS  or 

SPRIIIG  SHOVELS 

AS  DESIRED. 

This  is  an  ideal  machine  for 

Gultivatinq  all  Hoed  Crops 

It  is  adjusted  to  that  light 
touch  which  produces  the 
shallow  cultivation  so  essen- 
tial to  success.  It 

THOHODGHLY  STIRS  aqd 
fines  tiie  top  soli,  feiles 

a  fine  blanket  of  level  surface 
that 

GODSorves  the  piolsture 

of  the  soil. 


Send  for  catalog-ue 
ind  circulars. 


PO  AyyiflOT"  JP  t^f^  4-2  CANAL.  STREET,  SPRINGFIELD,  OHIO. 
'    I      9    iVI  i       CK    K^KJ^m,  branch  house,  PHILADELPHIA,  pa. 


SOeJ-- 


PROSPERITY  AND  SEPARATORS 


Don'i  forget  that  you  have  been  promising  yourself  and  family  that 
Cream  Separator  just  as  soon  as  you  had  a  li'rie  money  in  sight  and  things 
looked  brighter.  They  look  brighter  for  the  farmer  now  than  for  ten  years 
past.  Don't  put  off  so  wise  and  safe  a  ourchase  a  day  longer— yon  can  make 
it  n<nt/  and  there  could  be  no  better  time.  Put  it  in  to-day  and  il  begins  sav- 
ing money  for  yon  to-morrow.  It  will  lave  and  make  money  faster  in  propor- 
tion to  its  cost  than  any  other  investrotint  yoh  sver  made. 


Now  that  the  time  has  come  don't  make  the  mistake  al  trying  to  save  a 
littie  by  buying  an  imitating  second  Qt  third  cl&ss  machine  wbfc&  is  "cheap" 
on  paper  and  in  first  cost  only.  Gp,l  tjje  test  and  hence  tha  cheapest  in  that  Jt 
will  save  you  most  and  serve  you  longest.  If  you  are  in  doubt  in  any  way, 
try  and  see  for  yourself.  Send  for  RtVv  "  Baby  "  or  Dairy  catalogue  No.  257, 
and  any  desired  particulars. 


The  De  Laval  Separator  Co., 


WESTERN  OFFICES: 

RANDOLPH  &  CANAL  STS., 
CHICAGO. 


GENERAi.  OFFICES  : 

74  CORTLANDT  STREET, 
NEW  YORK. 


l)e  wbo  studies  tbe  merits 


of  the  Celebrated  | 
"AULTMAM-TA-VXOR"  | 

^^j^j^^  THRESHERS,^  ^  ^• 
^j^^  CLOVER  HULLERS  and 

^  FARM  ENGINES  v»   ^  i 


the  Best 

i$ 

tbe  ebeapest. 


mill  buy  nootber. 


Catalogtfes  FREE  upon  appHca.tfoti» 


THe  HuHmaii  &  Taylor  Minerg  Co., 

MANSFIELD,  OHIO,  U.  S.  A. 


FATTENED 

AlLTMANlifriORSTIWWJwac. 


Cargest  Boiler 

OPorks 
in  tfee  Country. 


